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Young Oil Temperature Reg- 
ulator . . . specially developed 
to keep engine oil at proper 
temperature, automatically. 


@ ACTION .. . fast and dependab'’e .. . 
that’s what’s required of equipment 
which must keep pace with the stern 
demands of the sensational ‘“Thunder- 
bolt.” Hordes of these superb fighting 
ships have been treating the Japs to the 
same medicine that made the Nazis, yell 
“uncle.” Right along with each one will 
go a Young Aircraft Oil Temperature 
Regulator, proudly cutting warm-up time 
and providing the urgent’y needed anti- 
congealing characteristics for high altitude 
operation. Fast company? Yes, but Young 
is used to it, pioneering in the building 
of better heat transfer equipment. What- 
ever your aeronautical heat transfer re- 
quirements or problems, Young Engineers 
stand ready to help. 


YOUNG 
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Oil Coolers e Gas, Gasoline, Diesel Engine Cooling Radiators e Intercoolers e Heat 
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~~ POWER of America’s mighty battle- 

ships may truly be said to depend on 
machining skill and precision. From stem to 
stern — from the giant 16-inch guns with their 
intricate firing mechanisms above deck to the 
turbines and propellers below — modern men 
0’ war contain thousands of parts finished to 
the most precise tolerances. 

Mass production of precision parts — 
whether for a battleship or a jeep, a plane ora 
tank — calls for faster machining, better finish 
and longer tool life. Plant operators every- 








where assure this by using Texaco Cutting and 
Soluble Oils. 

Texaco cutting fluids cool and lubricate 
the tools, carry away heat, prevent chip weld- 
ing—thus prolonging tool life, assuring great- 
er output. 

The services of a Texaco Engineer special- 
izing in cutting coolants are available through 
more than 2300 Texaco distributing plants in 
the 48 States. Get in touch with the nearest 
one, or write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 
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, Wage Incentives 


By Julian Chase 


OT long ago a wage incentive conference was sponsored by the National 
Industrial Engineering Society. Among the speakers were James F. Lin- 
coln, president of the Lincoln Electric Co., and Edward T. Cheyfitz, Na- 

tional Member of the C.I.0. Reconversion Committee. In what they said, each 
supplemented the other. What they both said may, in part at least, be sum- 
marized in the following manner: 


What we want and need in this country is not so many jobs—60 million or 
some other number—but a standard of living. To get that standard of living, 
we must have maximum production and adequate profits for business. To get 
the greatest possible production and, resultantly, the highest possible standard 
of living, we must have wage incentives in an atmosphere or condition of freedom. 


It is difficult to understand how there can be the slightest disagreement with 
any part of such a statement of our requirements. It all seems basic, fundamen- 
tal and something that should be obvious. And yet, strangely enough, in too 
many quarters it is by no means apparent. Some take exception to one part, 
others to another. Some discount the whole thing as last-gasp propaganda of a 
decadent capitalism. Even at this late stage of our economic development, it is 
something which, surprisingly, must be sold in whole or in part to many of our 
citizens and, more surprisingly, to many of our lawmakers. 


During the past twe years or so, our legislative politicians have repeatedly 
| cried “Jobs, jobs, jobs—60 million jobs.” They have declaimed dramatically about 
the right of everyone to a job. They have had much less to say, directly at least, 
about a higher standard of living with fewer onerous jobs and more livable 
leisure for a greater part of our people. 


As James F. Lincoln pointed out at the conference referred to, there are 
106 million jobs and even more available in this country today. Years ago, he 
said. most of our people lived on farms, little farms and big ones. They got along 
without unemployment and they never talked about jobs. They all had jobs, 
everyone willing and able to work, but they did not have our standard of living. 
There are today and will be tomorrow, he added, more jobs than people to fill 
them. 


But the job itself is not the critical thing. It is what a job produces. What 
and how much a man turns out in useful products and services constitutes his 
real contribution to his own and the national welfare. It is not so much the fact 
that he works as the volume or value which results from his productive effort 
that counts in raising the standard of living not only for himself but for every- 
body. 


During the days of war production, wage incentives have come into greater 
prominence through wider use than heretofore. There is nothing new about them. 


' (Turn to page 106, please) 
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CINCINNATI APPLICATION ENGINEERS |: 


catch the little details 































The broaching job illustrated is one of those run of the 
mine parts which could be tooled up in several ways. 
But a slight difference in the technique of adjusting 
four of the broaching inserts gives the setup a distinct 
advantage in economical production. 


Four radii and two sides of the part are broached 
on a CINCINNATI No. 3-48 Single Ram Hydro- 
Broach. The four broaching tools for the radii are 
jackscrew adjusted rather than the conventional 
taper gib adjustment. This arrangement (for light 
cuts only) greatly facilitates adjustment to correct 
sizing dimensions after the tools have been ground, 
and eliminates shimming of excessively worn tools. 


Perhaps you consider this of minor importance in the 
complete equipment of machine, fixture and inserts, 
but CINCINNATI Application Engineers are accustomed 
to analyzing the customer’s job 
from every angle, from the selec- 
tion of the machine down to the 
smallest details of the fixture, and 
catching the little details you might 
overlook. These engineers will be 
glad to work with you on your sur- 
face finishing problems. 


Py 
Y AS 
CINCINNATI No. 3-48 Single 
Ram Vertical Hydro-Broach 


Machine. A brief description of 
this machine is given in Sweet’s 
Name of part: Pump Body Catalog File for Mechanical In- 
Material: Steel Forging dustries. Complete specifications 
may be obtained by writing for 
Catalog No. M-1389. 














Operation: Broach 2 sides and 
four radii (indicated 
by heavy lines) 

Machine: CINCINNATI No. 
3-48 Single Ram 
Hydro-Broach 


Production: 193 parts per hour 
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tendant deluge of contract cancellations left a 

wake of confusion in the automobile industry, 
there is a growing hope that volume production of cars 
will be achieved by the end of the year, or early in 
1946. For one thing, work on partial reconversion was 
fairly well along on V-J day and facilities were nearly 
ready to go in most companies for resumption of pro- 
duction in October and November. Whether or not the 
impetus of peace will bring the start of assembly lines 
any closer is a moot question, but there is growing 
optimism that if the machinery of Government works 
wwiftly enough in translating war contract termina- 
tions into available materials, principally sheet and 
strip steel, cars will be coming off the assembly lines 
somewhat sooner than had been expected. 

Ford, of course, has been in production on a limited 
basis since July 3 and is in the best shape to hit top 
production first, probably within four to five months. 
The Rouge plant and the Edgewater, Louisville, Dallas, 
ind Buffalo branch plants now are in operation and 
others will be ready to go soon. Company spokesmen 
say that at the peak Ford will be building close to 
8000 cars a day. 

General Motors divisions are little inclined to dis- 
cuss probable starting dates, but from what can be 
gleaned they stand something like this: Chevrolet 
probably will start sometime in September at one of 
its branch plants, possibly Atlanta, and a little later 
at others. Production at Flint is not expected to get 
inderway until the new plant which the company is 
building there is completed. Pontiac and Oldsmobile 
may get started in September. Buick will in late Sep- 
tember or early October. Cadillac is expected to be a 
little later, 

Chrysicr also is an unknown quantity. It is generally 
believed, however, that production will be coming 
along in late October or November. First shipment of 
bodies are scheduled for mid-September on Plymouth, 


80 it is unlikely that any production would start before 
mid-October, 


WM venaa the sudden end of the war with its at- 
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Studebaker will go about the first week in October 
with all initial production concentrated on the Cham- 
pion line. The company has been building the Cham- 
pion engine for use in military vehicles so that line is 
still intact and can be turned to immediate civilian 
use. Resumption of higher-priced models will come 
along a little later when facilities can be cleared. 

Packard plans call for resumption of car manufac- 
ture in October. Although facilities were tied up with 
contracts for marine and aircraft engines, enough 
space had been cleared to carry on the limited produc- 
tion allowed under War Production Board quotas. 

Hudson is scheduled to begin turning out a few cars 
the first of September. Nash expects to start produc- 
tion by the last week in September and to hit its pre- 
war level by the end of the year and its full postwar 
stride in May. 

So far as reconversion 
progress is concerned, ii 
looks good up to the two- 
million car a year rate, bu* 


° 


By 


not too favorable beyond 
L eonar d that, according to George 

Romney, general manager 
Westrate 


of the Automobile Manu- 
facturers Association. 
Preparatory work allowed 
by the Government after 
the fall of Germany was not sufficient to take care of 
the sudden impact of peace, he stated, but all possible 
measures will be taken to make up for lost time. He 
predicted that unemployment in the automobile indus- 
try would be prevalent for several weeks, but that the 


‘upward swing would start about October. 


Added to the natural incentive of getting plants 
back to civilian operation as soon as possible in order 
to reap from a huge backlog market is the pressure of 
unemployment, which is expected to reach a total of 
from 250,000 to 300,000 persons in Detroit. How soon 
the industry can re-employ a large number of those out 
of work will depend. on several factors, namely— 
swiftness of plant clearance, availability of materials, 
date of delivery of machines and equipment needed for 

(Turn to page 58, please) 
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T IS probably no more than a slight exaggeration 
i to say that the number of gallons of alcohol 

motor fuel consumed in this country does not 
greatly exceed the number of pints of ink consumed 
in arguing the relative merits of alcohol and gaso- 
line as motor fuels. One of the most competent in- 
vestigations of this subject was carried out in 1912 
by R. M. Strong and Lauson Stone, and was pub- 
lished as Bulletin 43 of the Bureau of Mines. Al- 
though the engines used in this work would now be 
rated as museum pieces, the results are in excellent 
agreement with the latest data. The following is a 
quotation from Bulletin 43: 


By Donald B. Brooks 


Chief, Automotive Section, 
National Bureau of Standards 


HE results of an extensive investigation of sub- 
stitute motor fuels are summarized in this ar- 
ticle. The work covered starting, vapor lock, 


“A gasoline engine working at the degree of com. 
pression ordinarily used for gasoline mixtures yi], 
in general, require 50 per cent more denatured alco. 
hol than gasoline per brake horsepower-hour.” 

In the third of a century which has elapsed since 
these investigators made their report, many conflict. 
ing claims regarding the relative efficacy of alcohol 
and gasoline have been put forth. Institutions and 
foundations have given their blessing to test results 
purporting to show that more power, twice the mile. 
age, better acceleration, and longer engine life re. 
sulted from the use of alcohol. Other organizations 
have claimed that use of alcohol resulted in a dis. 
astrous increase in cylinder wear, that it increased 
starting difficulties, or that it caused contamination 
of the lubricating oil. 

Early in 1942, it became difficult to supply some 
friendly countries with gasoline for the transport of 


Fig. 1.—Starting Temperatures for Blends of 
Ethyl Alcohol with Diethyl Ether and with 
Blending Naphtha. 
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distribution, knock rating, power, economy, cylin- ~ - 
der wear, engine deposits and other aspects of fuel Fig. 2.—Coolant, Intake Manifold, and | 
performance. The tests showed that substitute Carburetor Venturi Temperatures Dur —_— 
“ liquid fuels can be used satisfactorily, give power ing Warm-Up. fe a 
= about equal to gasoline but poorer economy, and The solid lines are for a run on gasoline, No, 3— 
SS do not increase wear. Charcoal gas used in a con- and the broken lines for one on eth) other 
a ventional engine gives but little more than half of alcohol. No, 4= 
= normal power. By designing an engine for the No, 5= 
x... use of a particular substitute fuel, a material im- nce Bag se 
Peers provement in efficiency could be obtained. ‘vias 
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No. 6=28.5% acetone, 71.5% butanol 
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m- @ critically needed materials to seaports, because of briefly the results of this work, the technical details 
ill, #ihe loss of oil tankers by enemy action. A possible of which are currently being published in the Jour- 
co: Baiternative was the local production of substitute nal of Research of the National Bureau of Standards. 
tuels from vegetable matter. In studying this alter- al 
nce Hnative, the Foreign Economic Administration asked Tests on Liquid Fuels 
ict- ihe National Bureau of Standards to investigate To be a satisfactory substitute fuel, a compound or | 
hol Bfully the engine performance of substitute motor blend must start, warm up, operate without knock | 
and H fuels, of which alcohol was the most promising. The in present engines, must give reasonable power and 
ults B resulting investigation included charcoal, shale oil, economy, and it must not vapor lock, cause oil con- 
ile-B naphtha, vegetable products and certain fuel gases. tamination, or undue wear or corrosion of the engine 
re-@(n the liquid fuels, the work covered studies of the or fuel system. The liquid fuels under study were 
ons Hyolatility of the fuels and blends, rate of evap- 
dis-§ oration loss, effect on pump diaphragms, start- 
sed Hing, warm-up, vapor lock, manifold distribu- 
tion Btion, knock rating, power, economy, spark ad- 
vance, oil consumption and dilution, engine 
ome Bdeposits, cylinder wear, and exhaust composi- Table ] 
toffition. It is the purpose of this article to review 
COMPOSITION ANp PRO 
FUELS 
so Mfig, 3.— ASTM Motor Octane Number of eee 
with Blends of Diethyl Ether in Ethyl Alcohol. : 
Heat of Combustion 
Fuel Btu/Ib ae 
Fig. 4.—Power Developed by Gaso- No | Consett ‘ome ee me =~ 
angie and Substitute Fuels at a Com- a: eee ell Higher | 1, | Game =a 
D ~ pression Ratio of 5.11. 1 Referens f a Ower | Number ———— 
No. 1=70-octane number gasoline : 190-proof ethyr ine DS ae a ope 2 a 
No, 2=ethyl alcohol 3 4 | 200pn ethyl alcohol ---.1 113769 | 78,810 70 = 
cline, BNo. 3=75% ethyl alcohol, 25% diethyl oe 5 | goge alcohol, 25¢¢ ether °° 12,729 | +870 94 =— 
ethyl ether a & 50% acetone, 80%, wet 13,410 12’end 92 — 
No. 4=50% acetone, 50% butanol ae . % ethers; 67% butanol, | 14-380 | 13°o9¢ s a ay 
ee =—* acetone, 67% butanol, 6% —_—_—— 28.5% acetone, 71.804 butang| 14,650 ——, 
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the products derived from vegetable matter by fer- Starting tests were made on a late-model V-8 ¢ wn 
mentation: ethyl alcohol, acetone, and butanol; and gine, mounted in a cold chamber. The test proceduy ‘ 20 
blends of these with each other, with diethyl ether followed Designation F-6-543 of the Coordinating fa, “ 
(readily derived from alcohol), or with petroleum Fuel Research Committee. Ethyl alcohol, eithg hol 
products. As the work progressed, the emphasis absolute (200-proof) or technical (190-proof) wa om me 
shifted continually toward alcohol blends. found to start at 58 F. With gasoline, there is a cop. oie 
siderable range of temperature in which you crog ae ts 
your fingers and hope the engine will start, but with enol 
alcohol, this range is not more than one or two de. wit 4 
Pane ee ee pe grees. Above 60 F, starting usually occurred within onl 
*B- eel a aa + gee ry pamantin a second; below 58 F, cranking for several minutes rie 
The height of the bar graphs shows the relative was unavailing. Results of a series of car tests con. s ont 
amount of fuel reaching each cylinder. firmed the laboratory tests: starting at 60 F wag ®*° ds 
easy, but no start was obtained at temperatures ane 
Fig. 6.—Power Developed by Gasoline and Sub- below 58 F. —. 
stitute Fuels when Operating at Compression "By the addition of diethyl ether to the alcohol eC” 
Ratio for Trace Knock with Each Fuel. ‘ Bi great f 
Come. starting at much lower temperatures can be had, Test: 
No. Fuel Ratio Acetone, gasoline or even blending naphtha have ) 
. o> pie similar effects 
3 75% ethyl alcohol, 25% diethyl ether...... 8.60 The relation of 
4 50% acetone, 50% butanol ................ 8.18 : 
5 27% acetone, 67% butanol, 6% ethanol.... 7.81 starting tempera- 
6 28.5% acetone, 71.5% butanol............. 7.43 = 


ture to concentra- 
tion of additive is 
shown in Fig. 1 


; ——_— gut —_ for diethyl ether 
and for blending 
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_ Table 2 


FUEL PERFORMANCE AT 
TRACE KNOCK 





Maximum 
Fuel | Compression Relative Minimum Specific Fue! | Thermal 


No. Ratio | Power, % | Consumption, Ib/ihp-hr | Efficiency, % 
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aphtha. Thus the addition of 20 per cent of naphtha 
» alcohol lowers the starting temperature to 32 F, 
shile 20 per cent of ether lowers it to 0 F. 

The warming-up process is not only slower with 
slcohol, but it does not proceed to the same level as 
yith gasoline. Data obtained in the cold-chamber 
ests are shown in Fig. 2. When alcohol was the fuel, 
the intake manifold in particular ran cooler than 
yith gasoline, in these tests by about 40 deg F. This 
results from the greater amount of heat required to 
vaporize the alcohol. The latent heat of vaporization 
of alcohol is a little more than three times that of 
gasoline per pound, but roughly 14% times as many 
pounds of alcohol are required for similar engine 
operation. Hence the heat absorbed in the complete 
vaporization of the charge would be five times as 
great for alcohol as for gasoline. 

Tests showed that all of the substitute fuels and 




















blends were satisfactory as far as knock rating was 
concerned. Ratings of blends of alcohol with ether, 
of especial interest because of the value of the latter 
as a starting agent, are shown in Fig. 3. Blends 
containing less than 50 per cent of ether are seen to 
rate above motor gasoline. In a car, however, with 
a blend containing 25 per cent ether, two or three 
sharp knocks will be heard when the accelerator is 
depressed suddenly. Under these conditions the 
highly-volatile ether, which vaporizes almost com- 
pletely in the manifold, reaches the cylinders more 
quickly than the unvaporized alcohol, and thus the 
cylinder receives a mixture containing much more 
than the original 25 per cent of ether. 

With the fuels listed in Table 1, power and econ- 
omy tests were run on a single-cylinder test engine, 
and on stock automobile engines of three makes. The 

(Turn to page 60, please) 














Fig. 7 —Cylinder Wear when Operating on 
Gasoline and on Ethyl Alcohol. 

The solid lines show the wear with gasoline, and 

the dashed lines that with alcohol. The units of 











wear, top of figure, are ten-thousandths of an 
inch. The duration of the test was 144 hours, the 
engine operation being equivalent to 3000 miles. 
Note the greater tendency to ‘‘bell-mouth’”’ with 
gasoline, 


Fig. 8.—Power Developed by a Stock En- 
gine Running on —" and on Charcoal 
as. 


Fig. 9.— Fuel Economy of 
Engine Running on Gasoline 








and on Charcoal Gas. 











The ordinate gives the pounds 











of gasoline or of charcoal con- 
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N OUTSTANDING example of versatility was demon- 
strated recently by The Ohio Crankshaft Co. by 
placing in production the crankshaft for the 

B-29 engine while continuing the manufacture of a 


smaller two-throw crankshaft for Wright. Under 
pressure of time and limited facilities, the machine 


shop operations for the B-29 crankshaft were inter- 


spersed with those of the existing line and tooled on 
machines without interrupting schedules. That is 
why an observer will find batches of large crankshafts 


moving on the conveyor along with smaller crank- 


shafts. To facilitate identification, each of the ma- 
chines set up for B-29 crankshafts bears a large red 
symbol. “Red” machine tools spell out the course of 
operations threading in and out of the regular line. 

On casual observation the crankshaft appears to 
have only five parts—the front, center, and rear sec- 
tions, and the two counterweights. Actually the as- 
sembly is composed of some 50 pieces, ranging from 
the major parts to small fastenings. This multiplicity 
of parts complicates the task of assembly, dis- 
assembly, and re-assembly of the crankshaft as it 


proceeds from the initial machining stages to the final 


inspection. As a matter of interest, it may be noted 
that the rough weight of the B-29 crankshaft 
is about 386 pounds; finished weight is 192 
pounds. 

Although the B-29 crankshaft is larger 
and heavier than the crankshaft for the 
smaller 14-cylinder Wright engine, both are 
quite similar in appearance and in general 
design. This accounts for the similarity in 
process, making it feasible to handle both 
crankshafts on the same machine line. In 
fact, the only major difference in the two 
crankshafts is the counterweights. On the 
larger crankshaft the counterweight is com- 
posed of two forged bronze sections, thus 
simplifying the assembly by eliminating the 


22 





two bronze plates used in the standard steel counte;. 
weight and still used on the smaller crankshaft. 

The shift to bronze forgings made it imperative ty 
set up an entirely new and self-contained machine 
line for counterweights. There were two reasons for 
this decision. In the first place, it was necessary ty 
have a segregation of dis-similar chips. But more 
important was the need for entirely different methods 
of work-holding since the magnetic chucks used o 
the steel counterweight section could not be applied 
for non-magnetic parts. The need for positive clamp- 
ing devices brought about a complete change in tool- 
ing and fixture design as well as modified procedures, 

The B-29 crankshaft is a thing of beauty and pre- 
cision. But the term 
precision is relative 
and the nature of 
tolerances and sur- 
face finishes must be 
appraised in terms 
of size. Remember 
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(Above )—Final inspection procedure. The 

P & W Electrolimit gage, used as an “elec- 

tric mike” is shown gaging the propeller 
end bearing diameter. 


(Left)—The Brush Surface Analyzer is the 

master instrument used for sampling in- 

spection of the surface finish of finished 

crankshafts. This view shows the inspec- 

tion of a 2600-B 14-cylinder radial engine 
crankshaft. 
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Initial operations on the counter- 

weight sections are handled on a 

battery of Kearney & Trecker ver- 

tical milling machines. This view 

shows the milling of the top step. 

taking two sections at a time in 
the fixture. 


By Joseph Geschelin 


Machining Bronze 


Counterweights for 


B-29 Crankshafts 





about 39 inches in length, and has relatively large 
bearing diameters when compared with ordinary auto- 
motive crankshafts. The overall length is held to plus 


‘or minus 0.003 in. At.the present time the axial con- 


Centricity of the assembly with respect to the main 
bearings is held to 0.002 in. indicator reading at the 
extreme ends. Dynamic balance of the assembly is 
held to 2 ounce-inches, maximum, which is said to be 
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(Left) — Double-end Heald | 
Bore-matic is used for the 
precision-boring of holes in 
assembled counterweights. 
The cutters are tipped with 
cemented-carbide. 


an exceptional specification for a 
part of this size and “form. 
Made much like a fine precision 
instrument, the dimensional toler- 
ances and specifications for sur- 
face finish are quite unusual. 
About 160 dimensions are held to 
a tolerance of plus or minus 0.001 
in. Many of these dimensions are 
checked with Pratt & Whitney 
“electric mikes,” a special form of 
the familiar Electrolimit gage. 
Some examples of fine tolerances 

are listed below: 


Pin bearings ..... plus or minus 0.0005 
in. 
‘ Main bearings plus or minus 0.0003 
(front and rear). in. 
Center main bear- plus or minus 0.00025 
RO, Aaeaee Ss do bes, in. 
Diameter of exter- plus or minus 0.0005 
nal splines ...... : in. (over wires) 
Bores for studs in plus or minus 0.00035 
counterweights . in. (precision bored) 


The parts are finished all over with surface finish 
specified in terms of micro-inches (rms) as standard- 
ized by the Brush Surface Analyzer. At one time 
purely a research instrument, the Brush machine is 
now. a production inspection tool ‘used in the machine 
shop as a master check against micro finish by the in- 
spection department; also for sampling checks by 
WAC and AAF inspectors. Maximum surface finish 
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(Top)—Foster Fastermatic lathe setup for 
roughing and finish-turning the angular 
portion .and radius of counterweight sec. 
tions. The fixture accommodates two sec- 
tions at a time. Metal removal is done with 
cemented-carbide-tipped tools. 


(Center) — One of a group of Cincinnati 
horizontal and Duplex milling machines in 
the counterweight department. Four coun- 
terweight assemblies are straddle-milled in 
one setting on this horizontal mill. 


(Bottom )—One of a battery of the familicr 
Gorton profilers for cutting the two kev- 
ways in the sections of the counterweigh:. 
The fixture holds two sections at a time. 


specifications in micro-inches for some parts 
are listed below: 


Crankpins, 4; thrust faces, 6; propeller shaft bear. 
, eat ing, 8; main bearings, 10; large precision bores in 
a counterweights, 20, 


on The familiar Scandia large production 
ma, Le stud driving machine is used for the as- 





ae ee ae 


; . {— Pd ss =i a . t sembly. of the main sections of the crank- 

Wine ‘ \pemew | ; ; shaft. The fastenings are aircraft quality 

| heat I " -_ =— @ ‘ “stretch” bolts. Each bolt is gaged for over- 

aes ‘ all length before assembly, then gaged while 

z taken up with the Scandia machine until the 

( specified elongation of 0.009 to 0.010 in. is 

reached. The criterion of elongation offers 

the most positive means of assuring uni- 
formity of clamping. 

The Ohio Crankshaft procedure for manv- 
facturing Wright crankshafts was described 
in some detail in AUTOMOTIVE AND AVIATION 
INDUSTRIES March 1, 1942. Since the same 
methods are employed for the machining of 
the B-29 crankshaft, no further comment is 
necessary in this article. However, the 
bronze counterweight line is entirely new 
and deserves brief description at this point. 
It may be noted that practically all of the 
operations on milling machines, lathes, and 
precision boring machines are done with 
cemented-carbide-tipped tools. In particular, 
the vlain face milling operation on _ the 
Kearney & Trecker mill is done at excep- 
tionally high speed and piles up an enormous 
heap of chips. 

Owing to the differences in the front and 
rear counterweight assemblies, there are cor- 
responding differences in machine setup and 
tooling for the sections and sub-assemblies. 
To facilitate ready identification of machine 
operations, each. of the machines bears 4 
large numbered tag painted with an identi- 
fying color. Only the initial rough-milling 
operations are common to the various sec- 
tions and bear the same color—-—Red. 

To give the reader some impression of 
the steps involved in the manufacture of the 
counterweights we are reproducing here the 
routing for one section and one assembly; 

(Turn to page 94, please) 
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Fig. 1—Distribution Board showing fuseways 
and inner frame of junction box. 


INDICATING PLATE BAKELITE TERMINAL LOCKING SCREW 
SERA KING SELF-RETAINING ; 










CABLE SLEEVE 
SELF LOCKING 


CLAMP 


INDICATING SLEEVES 


“COMBINED LOCKING AND 
CONTACT PRESSURE SPRING 
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BAKELITE SHIELD * AIR GAP 


Fig. 2—Typical, straight-through, single-tier terminal. 
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Aireraft 
Wiring 
System 


ardized for British civil and military air- 
craft, a development which refiects credit 
upon the Society of British Aircraft Con- 


. NEW system of wiring has been stand- 


’ structors and the Ministry of Aircraft Pro- 


duction. Some credit for this major advance 
may also be taken by the British electrical in- 
dustry, for it was inspired by the system for 
wiring aircraft developed by J. A. Crabtree & 
Co., Ltd., in 1941. 

The Crabtree system marks a complete de- 
parture from aero-wiring methods. It is, in prin- 
ciple, the well-tried, point-to-point method so 
familiar to electrical installation engineers, but 
adapted to aviation service requirements and 
designed to conform with modern methods of 
aircraft construction. 

Interconnection between all points can be 
made with either single-conductor or multi-core 
cables fitted directly to the airframe structure. 

Any form of distribution can be 
achieved by fixing the main distribution 
and junction boxes at appropriate 
points throughout the aircrait. The 
components of the installation are in- 
dividually accessible so that modifica- 
tions and replacements can be made 
with the minimum of disturbance to the 
installation. Standard Air Ministry 
cables, employed throughout, are cut 
to the required lengths and fitted with 
identification sleeves. 

Conduit is extruded from a polyvinyl 
chloride compound and is in four stand- 
ard sizes of the following diameters: 14 
in., 34 in., 4% in., and 5% in. To enable 
it to be directly-connected without tools 
to the distribution and junction boxes, 
each length, after being cut to size, is 
fitted with grooved-end bushes. The 

(Turn to page 116, please) 
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New Crossley|| 


ROSSLEY MorTors, Manchester, England, which has 
specialized in Diesel-engined buses since 1931 

and was the first British firm to standardize a 
Diesel-engined bus as a complete unit, has now in pro- 
duction a new six-cylinder Diesel engine with a piston 
cavity type combustion chamber of novel design. The 
special feature is that the surfaces of the outer walls 
of the cavity, but not the central boss therein, are 
ridged or corrrugated, with proved benefit in respect 
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Transverse section of new Crossley Diesel engine. 


of fuel economy, smoothness of running and other fac- 
tors of operating efficiency. The advantages of this 
feature of design, and the general reliability of the 
engine, have been made manifest during a three-year 
test in the Manchester Municipal bus service under 
normal operating conditions. 

Although in most other respects this new engine 
follows more or less orthodox automobile Diesel prac- 
tice, it has a number of distinctive details. It repre- 

sents, too, a trend that has been evident in 
British practice during the past eight or ten 
years, i.e. a reversion from the separate air- 
cell combustion chamber (indirect injection) 
to the direct injection system. While the lat- 
ter, it is true, has never lost favor among a 
number of truck and bus operators and 
manufacturers, for they have continued to 
use direct injection as represented by the 
Gardner and Perkins stock engines, some ve- 
hicle manufacturers—Crossley among them 
—designed and produced their own air-cel! 
type engine for some time prior to the war, 
after originally using the direct injection 
type. 

Explaining why, in their view, the ridges 

- or corrugations of the piston cavity provide 
marked benefit, Crossley Motors recall, as a 
preliminary, that the motion of the ingoing 
air on the inlet and compression strokes of 
the conventional (smooth-surfaced) toroidal 
cavity combustion chamber is a swirling mo- 
tion—to a large extent about the cylinder 
axis—set up by reason of a masked inlet 
valve or by the shape of the inlet port, or by 
both. During and at the end of the compres- 
sion stroke, the air thus in motion is pro- 
jected into the piston cavity, the shape of 
which produces air rotation in vertical radial 
planes. The ensuing movement of the air 
is the product of the two swirls and causes 
the toroidal motion, which is defined as a 
helical flow in the piston cavity in a horizon- 
tal plane around the central boss. 

But in the Crossley design the corrugated 
walls introduce swirls adjacent to the sur- 
faces, resulting in further turbulence, and 
this, by retarding the radial component of the 
toroidal swirl, prevents “over-spill” of un- 
consumed air from the cavity during injec- 
tion. This effect is indicated by the heavy 
arrows in the accompanying diagrammatic 
section of the combustion space. 

Located in the cylinder head, the four- 
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Performance and consumption curves 
of the new Crossley engine. 


spray nozzle has its holes, so arranged that 
the sprays are directed radially and at a 
shallow angle into the cavity, cutting across 
the toroidal swirl. The valves are slightly 
to the right of the cylinder axis; masked 
inlets are used, to give the ingoing air a pro- 
nounced peripheral swirl. Mechanical con- 
siderations necessitate the injectors being in- 
clined from the vertical, but the nozzle is in 
the center of the cylinder head and the spray 
holes are so drilled as to be symmetrical 
within the piston cavity. 

Unusually low injection pressure is pos- 
Sible with this type of combustion space. 
The standard setting is 1470-1760 psi, which 
is much below the pressure used in the ma- 
jority of direct injection engines. Injection 
Pressure can be reduced 880 psi without 
affecting engine performance. Even the 

(Turn to page 80, please) 
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New British Crossley Diesel engine for buses. All auxil- 

iaries except the starting motor are on this side. The ex- 

terior fins of the transverse oil filter are now omitted, the 

maximum oil temp having been found to be low enough 
without them. 
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Diagrammatic section of the piston-cavity type combus- 

tion chamber. The heavy arrows show the effect of 

the corrugated walls upon air motion during and at 
the end of the compression stroke. 
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OCKHEED has been interested in the 
possibilities of applying hydraulic 
control surface boosters to large 

planes for some time. As early as 1939 
an extensive long-range research program was under- 
taken on the general subject of hydraulically-boosted 
control systems and by the time the initial studies were 
made on the Constellation we were able to layout the 
airplane in such a way as to obtain the basic advantages 
of such a system from the outset of the project. 

Our thought on the Constellation was always to ob- 
tain maximum controllability for all surfaces with 
minimum drag. We were fortunate in that our studies 
of hydraulic power booster control systems had prog- 
ressed far enough to permit its inclusion from the 
start of the Constellation without compromise. Today, 
after five years of intensive development, we have 
solved the many problems brought up in applying the 
booster to a large aircraft with most 
gratifying results and I may say that 
the future prospects are very appealing. 

Although there is nothing particularly 
new in the principle of control boost, it 
being used for many years in steamships, 
trucks and even motor cars, application 
to an airplane presented some new and 
rather troyblesome problems. 

There is a natural objection, to begin 
with, to having the basic control system 
of an airplane complicated by the intro- 
duction of mechanical devices. It was 
necessary to provide independent stand- 


Basic design features of the Lockheed 
hydraulic booster. 
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Schematic diagram of hy. 
draulic surface coniro| 
booster system. 


Note: Arrows indicate follow- 


ing surface movements: Right 
aileron — Up elevator — [tight 
rudder 


1—Filter (hydraulic booste:s) 

2—Booster control valve 

3—Aileron booster cylinder (RH) 

4—Elevator booster cylinder 

5—Rudder booster cylinder 

6—Shut off valve 

7—Check valve 

8—Tank (auxiliary booster sys- 
tem) 

9—Aileron booster cylinder (LH) 


A—Primary pressure 
B—Auxiliary pressure 
C—Primary return 
D—Auxiliary return 


ontrol System 


by units to give control after failure of the basic ele- 
ment. Perhaps most important from the standpoint of 
an airplane was the necessity for obtaining close bal- 
ance between control feel, stability and flutter factors 
on one hand, and reliability, weight and simplicity on 
the other. 

The decision to use a control surface booster on the 
Constellation was made only after a very complete 
study of all the factors involved. The advantages which 
would be obtained if such a device could be successfully 
developed were these: 

1. For a given control surface area, maximum con- 
trol could be obtained, surpassing that obtain- 
able with any type of aerodynamic balance 
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Laboratory full scale 

working model of con- 

trol and hydraulic 
system. 


By Clarence L. 
‘Kelly’? Johnson 


Chief Research Engineer, 
Lockheed Aircraft Corp 
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of the Lockheed Constellation 


known. 
2. For a given maximum controllability the sur- 


face equipped with a power booster has from 4. 


12 to 30 per cent less minimum drag at cruising 
and high speeds. 


Elevator booster mechanism. 
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Control forces of any given value could be ob- 
tained without the danger of overbalance. 

The control surface equipped with the booster 
is in no way subject to overbalance in bad icing 
conditions, and there are no fabric seals to trap 
water and freeze. 

The basic control surface shape when no aero- 
dynamic balance is used and a booster sub- 
stituted is much better adapted to high speed 
flight where compressibility effects are a factor. 
Certain balanced types are definitely known to 
be bad for high velocities. 

The power. booster is the only device which can 
oppose unfavorable aerodynamic and fluiter 
forces as well as create favorable ones. This 
feature will be extremely important for ultra 
high-speed airplanes operating near and in com- 
pressibility conditions. 

The value of the control forces could be changed 
readily, over night if desired, or even made ad- 
justable in flight within safe limits. 

The use of a power booster opens the way to- 
ward using an acceleration limiter on large air- 
craft designed to low margins of safety. 

For a given maximum controllability, the con- 
trol surface equipped with the booster will 
weigh less than those with the aerodynamic 
balance. 

A control surface equipped with a booster com- 
bination can be highly insensitive to manufac- 
turing tolerances and service damage, which is 
definitely not true for any aerodynamic form 
giving a high degree of balance. 
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With all of the advantages in favor of the booster, 
the question arises as to why all airplanes have not 
been universally equipped with such controls. Both 
hydraulic and electrical boosters have been and are 
being used on airplanes other than the Constellation. 
In several cases they were discontinued as being un- 
satisfactory. The failure of these booster applications 
can in all cases be traced to either (1) general service 
difficulties due to insufficient development, (2) apply- 
ing the booster as an aid to some form of aerodynamic 
balancing trying to get it to reduce the hinge moment 
of the surface only at high deflections, or (3) improper 
basic design criteria for the booster. 

While the basic principles of the booster are ex- 
tremely simple, there are many highly 
technical problems which must be over- 
come to obtain a successful unit. The 
disadvantages of the control surface 
booster are these: 

1. Necessity to provide automatic 


Booster actuating cylinder 


1i—Snap ring 14— Valve 
2—Scraper ring 15—Valve 
3—“O”’ ring packing 16—Gasket 
4—Cap 17—Seat 
5—Bolt 18—Nut 
6—Nut 19—Packing 
7—“‘O” ring packing 20—Nut 
8—Rod assembly 21—Nut 
9—Lever 22—Spring 
10—Nut 23—Nut 
11—“O” ring packing 24—Eye 


12—“O” ring packing 
13—Cam 


25—“‘O”’ ring packing 


Schematic diagram of rudder booster system. 


VIEW A illustrates the rudder booster mechanism with 
the rudder approximately 15 degrees to right. The 
parallelogram linkage (1) is positioned to hold contro! 
valve (2) in neutral. Any movement of lever (8) from 
alignment with rudder-operating arm (9) will open the 
control valve. 


VIEW B illustrates opening of the control valve by 
force initiated by the pilot. The control cables have 
rotated walking beam (3) and, by pulling push-pull feel 
bar (4), have rotated lever (8) about the actuating- 
cylinder and piston-rod attaching bearing. The rudder 
moves slightly as the control valve is opened. 


Hydraulic pressure is directed by the control valve to 
the actuating-cylinder, as long as the walking beam is 
rotated in advance of the rudder-operating arm, or as 
long as force is necessary to overcome air load on 
the rudder. Hydraulic pressure, acting upon the cylin- 
der piston, creates a force proportional to that applied 
to the push-pull feel bar (4) by the pilot. These com- 
bined forces move the rudder, and because the pilot 
must furnish a part of the force to move the rudder, 
he has a continuous ‘“feel’’ of the air lIcad on the 
rudder. 


When the movement of the walking beam is discon- 
tinued, the hydraulic pressure continues the movement 
of the rudder-operating arm (9) until the arm is aligned 
with lever (8) and the valve is thereby returned to 
neutral. 


VIEW C illustrates the operation of the rudder by 
manual force alone. The cable-controlled shut-off 
valve (5) has been closed and the bypass valve (6) 
opened, leaving the cylinder piston free to move. Rota- 
tion of the walking beam by the cables has moved lever 
(8) until it has taken up the lost motion in the over- 
size hole (10) in the rudder-operating arm. Direct force 
is then applied in moving the rudder-operating arm and 
the rudder to the right. 


stand-by or dual means of operation to account for fail- 
ure of the basic element. 

2. Added complication for service and maintenance. 

3. Control cable and booster valve friction multiply 
the difficulty of the surface finding its free floating 
angle by the boost ratio used. This is a serious prob- 
lem in trim and stability. 

4. Vulnerability in military aircraft. 

All of the above disadvantages are of a mechanical 
nature and therefore subject to being overcome by 
good design. 

Before comparing various types of aerodynamic 
balances, it is well,to review the critical control prob- 
lems on a large aircraft such as the Constellation. In 
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(Above )—Main filter units. One filters the 
primary return fluid; the other filters the 
secondary return fluid. 


1—Cover 2—Gasket 5—Gasket 8—Washer 
3—Filter element 6—Gasket 9-—Spring 
4—Relief valve 7—Plate 10—Piston 


an effort to improve maneuverability with safety, a 
thorough study was made to find out what control 
forces a pilot wanted on a large airplane. 

There were no actual values that could be used for 
design purposes when the booster was first designed, 
so the units were all made with variable boost ratios (a 
boost ratio of 19 to 1 implies that the pilot supplies one 
part of the hinge moment and the booster nineteen 
parts). After a considerable amount of flying by a 
number of pilots, the following values were obtained. 

DESIRABLE MAXIMUM 
ITEM FORCE OBTAINABLE 
Elevator force on wheel at full 

deflection 50 to 80 lb 160 lb 

Rudder pedal—full deflection. . 150 Ib 500 Ib 


Aileron — partial deflection — 35 ft-lb (right) 
10 ft-lb 30 ft-lb (left) 
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MME. SECONDARY SYSTEM PRESSURE 


Nose wheel steering system 


A—To steering cylinder (LH) 
B—From steering valve (LH) 
C—Secondary pressure 
D—From steering cylinder 
(RH) 
E—From steering valve (RH) 
F—To steering valve 
G—System return 


Critical forces occurred 
on landing, at minimum 
two-engine out control 
speed, and during ap- 
proach in rough air re- 
spectively. Elevator 
forces on landing down 
to 35 lb. were tried but 
found to be too light. 
The above desirable 
forces have been ob- 
tained on the Constel- 
lation, except for the 
case of the ailerons 
where a basic friction of 
five to six ft.-lb. in the 
system makes it ex- 
tremely difficult to 
obtain. 

The problem of obtain- 
ing these forces may be 
visualized when it is 

considered that the horizontal tail area for the Constel- 
lation is 10 sq. ft. more than the Electra 10A wing or 
almost half that of the DC-3. To move one-fourth of 
this area through an arc of 40 deg. at an airspeed of 
90 mph with a force of 80 lb. requires a substantial 
boust ratio or a very close (and unobtainable) degree 
of aerodynamic balance. 

The Constellation was designed to have the maxi- 
mum possible control about each axis. The ability to use 


(Below )—Main gear actuating cylinder. 





1—Bushing 
2—Bearing 
3—Snap ring 
4—Gasket 
5—"O” ring 
6—Set screw 
7—Snap ring 
8—Wiper 
9—Bearing 
10—Plug 
1i—Set screw 


12—Gasket 
13—Bushing 
14—"‘O” ring 
15—Shuttle 
16—Spring 
17—Seat 
18—Seal 
19—Piston 
20—‘‘O”’ ring 
21—Washer 
22—“‘O”’ ring 


oie 








small fields safely, meeting the Civil Air Regulations 
(Amendment 56), meant the possibility of carrying 
more payload in and out of more places and put a 
premium on good control. The incorporation of very 
high power in the airplane led to the condition where 
the rudder and aileron control problem with one engine 





(Above )—Wing flap emergency drive unit. A re- 
movable handle is provided for turning a shaft 
mounted on the drive shaft. 


i—Rear cap 8—Preather cap 


2—Rear gasket 9—Gasket 
3—Bearing 10—Front cap 
4—Retainer ring 11—Body 
5—Washer 12—Main shaft 
6—Drive shaft 13—Plug 
7—Gear 14—Gasket 
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Hydraulic motor, with seven steel pistons 
fitting into a bronze cylinder block. 


1i—Fluid seal 

2—Connection cover 

3—Pin 

4—Plug 

5—Cylinder bearing 
shaft 

6é—Cylinder bearing 
shaft spring 

7—Cylinder bearing 


11—Cylinder housing 
12—Universal link 
13—Cylinder block 
14— Universal link 
thrust bearing 
15—Thrust bearing 
spring 
16—Mounting flange 
17—Fluid pressure 





spring retainer connections 
8—Cylinder bearing 1°2°—Valve plate ports 
9—Universal link 19—Case drain con- 


retainer nection 
10—Universal link 20—Cylinder block 
thrust bearing ports 


out was from 180 to 240 per cent as 
great as that for other transport air- 
craft at a given airspeed. This came 
about by having very powerful engines 
carried far from the fuselage due to 
large propeller diameter. 

The use of a very high lift flap and con- 
sequently great ground effect on landing 
required the use of a powerful elevator. 

If it were not for these conditions of 
obtaining the ultimate in performance 
with one or two engines out on one side, 
making minimum speed landings and getting the great- 
est possible control at the stall, the problem of flying 
any aircraft with gross weights up to 250,000 Ib. would 
be very simple and no power boosters would be re- 
quired. The arguments presented in this article for 
boost controls could all be nullified by accepting mini- 

mum control speeds 20 or 30 miles per hour above 
those possible to obtain with the pooster. How- 
ever, the effect of this procedure on safety, re- 
quired field length, airplane economics under 
existing regulations, and over-all maneuverabil- 
ity is too apparent to require any discussion. 
The final boost ratios used on the Constellation 
were much higher tharf any used on any other 





Wing flap main drive unit. It consists oj @ 
three-to-one spur gear speed reducer driven 
by two hydraulic motors. 
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(Left) 

Aileron and rudder tab control mech- 

anism showing liberal use of anti- 

friction bearings. The two units are 

similar except for drum stops and 
positioning of the mounting. 


1—Crank 9—Bearing- 
2—Gear box . 10—Screw guide 
3—Dial 11—Drum stop 
4—Dial gear 12—Drum plate 
5—Housing 13—Drum assembly 
6—Housing cover 14—Housing stop 
stop 15—Bearing 
7—Cover plate 16—Shaft adapter 
8—Drum shaft 17—Bearing 


aircraft (generally around three- or 
four-to-one). ; 
They are: 





RANGE OF BOOST 
ITEM FINAL RATIO RATIOS TESTED 
Elevator ... 9.33 to 1 9.33 to 23 
Rudder 23.0 to,1 33 to 1 to 15 tol 
Aileron 26.0 to 1 26.0 tol 


All surfaces utilize a slight amount 
of servo action on the trim tab to make 
the above ratios feasible. This Joes not 
increase drag, area, or weight. Careful 
analysis of the basic design requirements 
for booster systems in general was made, 
with the following conclusions: 

(Turn to page 96, please) 


(Below)—Hydraulic reservoir. It is divided into 

two equal compartments by a vertical baffle ex- 

tending about two-thirds the height of the tank. 

One compartment stores the primary fluid, the 

other the secondary fluid. The air space above 

the baffle is pressurized by an aspirator. The 
tank capacity is 64% gal. 








1i—Baffle partition 13—Suction fitting 
2—Filler screen 14—Dip stick 
3—Filler cap 15—Filler 
4—Liquid level position 16—Gasket 

transmitter 17—Gasket 
5—Suction fitting 18—Nut 
6—Plug 19—Sleeve 
7—Gasket 20—Cap 
8—Bolt 21—Spring 
9—Washer 22—Valve 
10—Plug 23—Set screw 
11—Gasket 24—Gasket 
12—-Gasket 
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1.812 WHEN CABLE LENGTHS AGRI 
WITH TABULATED CABLE LENG 


(Above)—Tab operating mechanism. 


1i—Retainer 8—Bushing 
2—Wiper 9—Screw bearing 
3—Drum assembly 10—Screw gear 
4—Screw 11—Drum shaft gear 
5—Drum bearing 12—Drum shaft 
6—Screw assembly 13—Cap assembly 
7—Bushing 14—Case assembly 


Cable lengths 


Used on 
Aileron tab 
Elevator tab 
Center rudder tab 
Outboard rudder tab 
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Fig. 1—Relative position of Gnome-Rhone 
nose case-to-blade gearing with hub and 
blade removed. 


HE Société des Moteurs Gnéme-Rhone is one of 

the oldest French aircraft engine companies, 
originally having been formed by the engine firms 

of Gnome and Le Rhone. During World War I, Gnome 
“monosoupape” and Le Rhone rotary engines were 
widely used by France and the Allies in training and 
operational pursuit planes.: Obsoles- 
cence of rotary engines led the Gnome- 
Rhone firm to develop and produce 
fixed, radial engines, which estab- 
lished them as the leading manufac- 
turer of air-cooled engines in France. 
Acquisition, in the early 1930’s, of 
foreign propeller licenses and designs, 
launched the company upon a propeller 
manufacturing program to supplement 
engine production. However, in 1935. 
an original propeller design was an- 
nounced by Gnome-Rhone. This de- 
sign consisted of a manually con- 
trolled, mechanically-operated unit. 
The source of pitch-changing power 


Fig. 2—Nose case with spiral hous- 
ing and pneumatic actuator ex- 
posed, 
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By John D. Waugh 


Propeller Division, 
Curtiss-Wright Corp. 


was derived from the action of spiral-faca 
sleeves on the stationary engine nose case being 
forced into mesh with pinion gears in the rota. 
ing propeller hub. This action was accomplished 
by direct linkage from the pilot to the stationary 
spirals. 

By 1938 this mechanically-operated model had 
been improved, as to control, by the incorporation 
of pneumatic cylinders to shift the spirals which 
contacted the propeller pinions. The basic pro- 
peller mechanism was not changed materially in 
the later design, although a pitch indicator had 
been added. 

A three-bladed model which is to be described, 
bears a manufacture date of June, 1939, and was 
installed on a Gnome-Rhone 14M engine bearing 
the date Deccember, 1939. This 650 hp engine is 
of the same type as that used by the Germans on 
their Henschel 129, low-level, attack-bomber. To 
supply the engines, the Germans kept the Gnome- 
Rhone factories open until they were bombed 
shut, but apparently did not prefer to install 
many Gnome-Rhone propellers on the Hengchels. 
Most Henschel installations were found to have Ratier 
electrically-operated propellers. Until Paris was taken, 
Ratier propellers were being made, even in German 
requisitioned subways. 

The entire gear train operation may be determined 
from Fig. 1, which shows the blade drive gearing with 
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the hub removed and the gearing 7 
in relative position to the engine nome _ one 
nose case and fixed spiral mecha- 


nism. Mounted on the engine 

nose case is a housing contain- ° 

ing, in its lower section, two op- M e ch anic ally O Pp erat ed 
posed pneumatic cylinders en- 

closing a toothed shaft having 


!~faced 


being piston ends. Admission of air , II ; 
Tout: to either cylinder will cause the 





dlished 


shaft to move in the direction of 
lonary 


the opposite cylinder. The shaft 
teeth mesh with a spiral-actuat- 


ing ring gear, secured to the 
a fixed spirals, which are actually 
helically-mounted sleeves having 
ae a spiral tooth on the forward end. , 
had 4% air is directed to one of the cylinders, by pilot the fixed spiral and rotate one tooth on its shaft. In- 
selection with a small valve, the toothed shaft moves tegral with the transverse pinion is a small worm in 
ribeg, | 2CTOSS» rotating the spiral-actuating ring gear and mesh with the pinion gear of the blade drive worm. 
ne causing one spiral to be projected and the other with- The blade drive worm is parallel to the propeller 
ities drawn. The projected spiral engages a transverse shaft and in mesh with the blade worm wheel. Thus, 
‘aap pinion mounted on the rear of the hub. Each revolu- rotation of the transverse pinion and worm will re- 
| tion of the propeller causes the pinion to travel around volve the blade drive worm and complete the train to 
a the propeller blades. When a pitch 
. To change in the opposite direction is de- 
oad BF . sired, air is admitted to the other 
-_ cylinder and the previously withdrawn 
“| spiral emerges to engage the pinion. 
~ The tooth of this spiral is cut in a re- 
vn verse direction to that of the first, so 
a an opposite direction of pitch change 
may be obtained. Centering springs 
slned are fitted in each cylinder so that 
with when no pitch change is desired, both 


spirals will be withdrawn from the 
hub gearing. 

Fig. 2 is a view of the engine nose 
case with the spiral housing and pneu- 





Fig. 3—Inner and _ outer 
spirals, sleeves, and pneu- 
matic actuator assembly. 


Fig. 4—Nose case mechanism 
installed with exploded hub 
gearing in relative position. 
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oad 
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matic actuator exposed. The nose case is ma- 
chined to receive the housing and includes 
half of the cylinder channel; the other, half 
being formed by the housing. Pitch indicator 
gearing is fitted at the top of the nose case so 
that it will coincide with gears on the hub. 
Plain bronze bearings, one in the nose case and the 
other in the housing, support an intermediate gear 
placed between the teeth of the piston shaft and spiral 
actuating ring. The teeth of the piston shaft are cut 
integral with the shaft. The pistons at each end con- 
sist of steel guides, leather washers and ring nuts. 
The cylinders to which they are fitted, tightly, are 
made of single pieces of steel and are equipped with 
connections for the attachment of the pneumatic tubing. 
Fig. 3 shows the inner and outer spirals 
with their sleeves and the pneumatic actuator 
assembly with the spiral-actuating ring gear 
in place. The steel inner spiral is machined 
internally with helical teeth which mate with 
external teeth cut on a bronze sleeve bolted to 
the nose case. A ball and socket arm from 
the inner spiral links it to the outer spiral, 
permitting fore and aft relative movement, 
but restricts relative movement rotationally. 
The outside diameter of the steel outer 
spiral is machined with helical teeth, cut to 
mate with the internal teeth of an outer bronze 


Fig. 7—Rockwell “C”’ hardness readings 
of Gnome-Rhone hub wall. 





Fig. 5 (Left)—Hub gearing in place on the 
hub with pitch indicator system exploded. 


Fig. 6 (Below)—Gnome-Rhone hub, retaining 
parts and blade drive worm assembly. 





sleeve bolted to the engine nose case. This outer sleeve 
features two opposed helical slots, cut in its rim, 
through which two screws project from the spiral- 
actuating ring gear. As the ring gear is rotated back 
or forward, the outer sleeve forms a bearing surface 
while the slots provide a guide for the ring gear 
pins. The opposite direction of the helical teeth of the 
inner spiral and sleeve to that of the outer spiral and 
sleeve, with the ball and socke$ link pin between 


“ 
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Fig. 9—Cutaway hub with two 
blades installed. Third blade as- 
sembled and in foreground. 


spirals, Causes One to withdraw when 
the other is projected by ring gear 
movement. The machine work on ail 
parts of this assembly was well done 
and the operation was smooth. 


Hub Gearing 


The gearing which is contacted by 
the nose case spirals and the gearing 
from the blade drive worm to the 
pitch indicator is mounted on the rear ‘ 
of the hub. A cast dural housing 
forms a frame to hold the three transverse pinion 
gears. Each end of the pinions is fitted with a ball 
thrust bearing and a shaft is pressed through the cen- 
ter into bosses in the housing. Fig. 4 shows the hub 
gearing exploded and in relative position to the engine 
nose case. 

A fixed ring gear, bolted to the hub gear housing, 
encloses a moveable sleeve gear having teeth on its 
outer circumference at the front and rear edges. The 





Fig. 8—Blade with blade retention and drive 
assembly. 


teeth at the front, or hub edge, mesh with a gear pro- 
jecting from the blade drive worm. This gear may be 
seen, with its long shaft, in Fig. 4. The rear teeth 
mesh with a gear of the epicyclic pitch indicator 
gearing in the engine nose case. The teeth of the fixed 
gear also mesh with a pitch indicator gear to provide 
adrive at hub speed. | 

In operation, when no pitch change is taking place, 
the fixed and moveable gears rotate the first stage of 
the pitch indicator gearing at a condition of balanced 
Speeds. When a pitch change is taking place, the blade 
drive worm moves, rotating the sleeve gear and pitch 
Indicator gear at a relative speed different from that 
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of the fixed gear rotating at hub speed. This dis- 
crepancy in speeds, through the action of an odd num- 
ber of teeth between the stages of the pitch indicator 
gearing, causes the drive from the gearing to the in- 
dicator to rotate in proportion to the pitch change. 
The pitch indicator gearing, shown in Fig. 5, is a com- 
pact unit, 51%4 in. in diameter and 2 in. thick. All 
bearings are plain bronze or dural and showed little 
wear, as did the gearing. Lubricating oil from the 
engine reduction gearing gained ad- 
mission through a passage in the nose 
and holes in the gear case. 


The Hub 


The Gnome-Rhone hub, shown in 
Fig. 6, is fabricated in one piece from 
a chrome-nickel alloy steel forging. 
Spider arms, integral with the hub, 
extend from the base of the hub 
socket:to several inches outside the 
socket rim. The inner edge of the 
socket rim is V-threaded to receive 
the blade retaining nut. A boss be- 
tween each socket houses the blade 

(Turn to page 78, please) 





Spectrographic Analysis of the Hub 


Elements Present Traces Present 
Nickel Vanadium 
Molybdenum Aluminum 
Chromium Copper 
Manganese 
Silicon 


Chemical Analysis (%) 


REE sc esa ees nse Sona Seeee 0.36 
WERTIORNONG sc ein dc terecusesews 0.23 
PR a ok soso Seienews 0.094 
Salpwur «fori os eee pete es 0.022 
POE iss Ss wits tine owas 0.21 
Chromingy «iimeliivo. Sea esan ee 0.77 
WACO oko wawcaweawsccke eee 2.37 
bg a re er 0.03 
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AME of butt-flash welding machines 
in five standard sizes embodying 
new design and operating features has 
been announced by Progressive Welder 
Company, Detroit, Mich. The machines 
range in electrical capacities from 20 
kva to 250 kva. The five basic sizes, 
which comprise this range, are classi- 
fied and rated according to recom- 
mended specifications of the Resistance 
Welder Manufacturers Association. 
The design of these machines per- 
mits them to be furnished for hand, 
air, hydraulic or motor operation, as 
desired. Work clamping fixtures can 
be operated by one method and platen 





Progressive butt-flash welding machine 


traverse by the same or another 
method. Thus, work clamping can be 
air operated and the flash and upset 
can be hydraulically operated on the 
same machine without change in the 
basic design of the machine. Accord- 
ing to the nature of the work to be 
done, a machine may be manually con- 
trolled, semi-automatic or fully au- 
tomatic. 


IGHT new driils have been added to 

the Aro line of pneumatic tools 
by The Aro Equipment Corp., Bryan, 
Chio. 

These drills are of 3/16 in. and % 
in. capacity, especially suited to as- 
sembly operations where they contrib- 
ute greater speed and efficiency to 
production. Their design embodies 
features for powerful, stall-proof op- 
eration, combined with light-weight 
construction. 

Model 209 with button throttle, and 
Model 309 with lever throttle, have alu- 
minum housing, 3/16-in. or %-in. 
chuck, and weigh 1 Ib, 13 oz. These are 
straight-type drills, 2500 rpm. 

Model 2013 is similar to Model 209, 
except thet it offers a speed of 4000 





Aro pneumatic drill 


rpm. Likewise, Model 3013 is similar 
to Model 309, with 4000 rpm.’ 

Model 2010 with button throttle, and 
Model 3010 with lever throttle, oper- 
ate at 2500 rpm. They have aluminum 
housing and handle, 3/16-in. or %4-in. 
vacobs chuck and chuck guard. Weight 
2 Ib, 1 oz. 

Model 2014 is similar to Model 2010, 
except speed is increased to 4000 rpm. 
Model 3014 is similar to Model 3010, 
with a speed of 4000 rpm. 

Standard equipment with all eight 
models includes 8 ft of %4-in. hose with 
%-in. and %4-in. male fittings on ends. 


L. HARVILL MANUFACTURING CO., 
* Vernon, Cal., is releasing infor- 
raation on the first of four new die 
casting machines which range in com- 
plexity from a manual die opening and 
closing machine in which air injection 
is employed, to a fully automatic cold 
chamber machine for high production 
cf aluminum, magnesium and bronze 
alloys. 
The first of the new series of ma- 
chines to be announced is the Model 





Harvill Model HD-1AM1 die 


casting machine 


HD-1AM1 for casting tin, lead and 
zine alloys. This machine is suitable 
for the production of small to medium- 
sized castings. It embodies metal injec- 
tion and operating features normally 
found only in larger and more expen- 
sive equipment, excepting that the 
cperation of the movable die platen is 
accomplished by a hand lever. Pro- 
duction output is controlled by the 
physical capacity of the operator of the 
machine, production rates of 300 to 490 
cycles per hour having been attained 
by efficient personnel without undue 
physical exertion. 

The HD-1AM1 machine will accom- 
reodate dies having a vertical dimen- 
sion of 8 in. and a horizontal dimension 
of 12 in. The travel of the movable 
platen permits a dimension of 6% in. 
between the die faces, the dies having 
a maximum thickness of 14 in. Con- 
struction of the die mounting platens 
permits dies of greater horizontal di- 












mension, provided that the cavity y 
rangement allows for metal flow. Wh 
oversize dies are used, the die itgg 
overhangs the platen and, if excesgj 
in weight, requires auxiliary suppor 


HRIFTMASTER PRODUCTS DIVISION @ 

Thomson Industries, Inc., Lop 
Island City, N. Y., is augmenting ity 
drillhead production by a two-spind. 
offset-type drillhead in which oy 
spindle is built integral with the driv 
shaft and the other is offset and aj. 
justable for variable centers. This per. 





ee t 


Thriftmaster 2-spindle drillhead 


mits drilling on closer centers than 
possible with the conventional type in 
which both spindles are ajustable. The 
three most popular sizes have spindles 
provided with %-in. capacity chucks, 
No. 1 or No. 2 Morse taper and are 
available from standard designs. This 
drillhead is of full ball bearing con- Fi 
struction, having all vital parts com- 
pletely enclosed running in grease. 


Te FACILITATE the loading of heavy 

work in straightening presses, An- 

derson Bros. Mfg. Co. of Rockford, Il, 
(Turn to page 69, please) 
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Anderson press 
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Special Hub 


is Crucial Unit in Army Duck 


Tire Inflation 





tion system, with which the Army Duck vehicle is equipped to 
enable the driver to inflate or deflate any or all tires while it 
is stationary or moving at full speed on land or in water, was made 
possible by desizning a special hub mechanism in the form of a 
rotating pressure joint. This system, developed by the GMC Truck 
& Coach Division of General Motors, was adopted early in 1943 
after several experimental set-ups were tested and has been incor- 
porated in all of these amphibious vehicles built since that time. 
The hub consists of two major parts—an inner member that ro- 
tates with the wheel and the outer stationary member that is re- 
strained from turning by a flexible strut arm (see Fig. 1) attached 
to the body of the vehicle. The air hose connecting the air line 
and hub is carried within the strut and thus is protected by it. 
Within the rotating joint (Fig. 2) is an air seal. This is located 
at the point where the hardened-steel nose piece of the rotating 
member is in contact with the plastic disk of the outer or sta- 
tionary member. By 
accurate grinding of 


the nose piece and a . 
fine adjustment of the Phantom view of Army Duck vehicle 


Sion systen functioning of the centrally-controlled tire’ infla- 
































} 2 ft : shouing central inflation system de- 
plastic disk an air- veloped by GMC Truck & Coach Division 
tight seal is obtained. of General Motors Corp. Its essential 


A special, precision, units are: (A) Air compressor pump, 


located toward the front of the engine 
: ra heavy-duty ball bear- and running constantly with it; (B) + 
The ing maintains close Compressed air storage tank; (C) Air 
iles alignment etupeten lines from the air reservoir to the wheels; 


(D) Rotating pressure joints attached to 

(Turn to page 76, each wheel hub; (E) Tire pressure gage 

please) and inflation control lever on the instru- 

ment board; (F) Control valves for each 

of the six air lines carrying air to the 
tires. 


Fig. 2—Cutaway view of hub show- 
ing rotating pressure joint. 
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Discrepancies 


In primary balancing 


of Radial Engines 


By G. L. Williams 


Analytical Engineer, 


and A. B. Miller 


Assistant Project Engineer, 
Pratt and Whitney Aircraft, 
Div. of United Aircraft Corp. 


N THE determination of correct counterweight size 
for radial engines, a certain method has had such 
widespread use that it is generally considered con- 

ventional. This “conventional” method may be briefly 
summarized as follows: 1. Weighing of rotating and 
reciprocating parts; and 2. Addition of one-half the 
sum of the reciprocating weights to the sum of the 
rotating weights to obtain a “master balance weight,” 
an imaginary weight acting at the crankpin and 
equivalent to the connecting rod and piston system for 
balancing purposes. 

The division of connecting-rod weight between ro- 
tating and reciprocating portions is ordinarily accom- 
plished by supporting the rod horizontally on two knife 
edges placed in line with the axes of the bores of the 
ends of the rod and weighing the reactions. This 
operation, in effect, replaces the rod by two concen- 
trated masses located at opposite ends of the rod on the 
bore centerlines. It can be shown that for balancing 
purposes such a substitution is an exact equivalent. 

This method has found wide acceptance because of 
” its simplicity and its apparent accuracy. If the as- 
sumption is made that all the pistons have similar mo- 
tion then it is quite easily proven that one-half the 
reciprocating weight should be balanced. It is well 
known that when the reciprocating weight of a single- 
cylinder engine is half-balanced that an unbalance re- 
sults which consists of a constant force rotating in a 
direction opposite to the crankshaft rotation and at 
the same speed. When several such cylinders are com- 
bined on the same crank throw at equal angular in- 
tervals to form a radial engine and the reciprocating 
weight of each cylinder is half-balanced, then, a cer- 
tain force will be present corresponding to each cylin- 
der. These forces are equal in magnitude and have 
uniform angular spacing so that the resultant unbal- 
ance of the combined cylinders is zero. With even 
angular spacing of the knuckle pins (same as the cylin- 
der spacing) in the “big end” of the master rod, it 
can be shown that the primary component of piston 
motion is the same for all articulated rod cylinders as 
for the master rod cylinder; so, the articulated effects 
may be neglected in the determination of crankshaft 
balance. 





This article was prepared from the paper presented at the 
War Engineering-Annual Meeting of the Society of Automotive 
Engineers, Jan. 8-12, 1945, at Detroit. 
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At the Liege Congress of General Mechanics jn 
1930, a paper was presented by Professor Albert Cop- 
pens of the University of Louvain. This paper deals 
with balancing of engines and derives a formula for 
the determination of the correct counterweighing of 
radial engines. This formula does not agree exactly 
with the “conventional,” giving a somewhat higher 
value for the required counterbalance. This difference 
in results is stressed in his later paper entitled, “In- 
proved Formula for Computing Counterweights of 
Single Row and Double Row Radial Engines,” deliv- 
ered at the International Automotive Engineering 
Congress at Chicago in September, 1933, and pub- 
jished in the SAE Journal for March, 1934. Actually, 
Professor Coppens would use a master balance weight 
equal to what has been conventional plus a smal! addi- 

(Turn to page 110, please) 
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Crankshaft 
Rotation. Approximate path 
of c.g. of all rods 
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@ - c.g. of Link Rod Assembly, Mass “mm 


and pistons. 
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Graphical method for finding the master balance 
weight of a radial engine 


y= , = summation of Mxm, mxz, for all link rods, 
Ww 


and px, for all pistons. Similarly, for yy | , 
WL. 


For master balance weight ‘‘W”’, all c.g.’s must be found 
for each of three values of the crank angle, wt, 0 deg., 
90 deg. and 180 deg. 


WwW 1 ye] 0 deg. 's ye] 180 deg. 
ry 9 


Then, — = 





g 2r 
+ ye] 90 wal 
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T HIS is what it looks like, magnified 100 
times. Sharp flint-like, often germ-laden. 

Unfortunately, your products, machinery, 
merchandise or even customers and workers 
find dirt harmful—and without the help of 
a microscope. 

Wherever people, machinery, materials 
and processes are exposed to air, they are 
subject to the effects of air-borne dirt — 
infection, abrasion, contamination and 
the like. 





Separating dirt from air is the job on 
which Air-Maze has specialized for nearly 
20 years, Take advantage of this experience. 
Send your problems to us, or consult the 
yellow pages of your telephone directory 
for your nearest Air-Maze representative. 
Air-Maze Corporation, Cleveland 5, Ohio. 
Representatives in principal cities. In 
Canada: Williams & Wilson, Ltd., Montreal, 
Quebec, Toronto, Windsor; Fleck Bros., 
Ltd., Vancouver, B. C. 
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Oil Filter Kit 


An oil filter kit of type made by Ja- 
cobsen & Company, New York, N. Y., 
for the Air Technical Service Com- 
mand, is said to overcome’ difficulties 
with gravity oil feed in overhauling 
airplane engines on the test stand. The 
kit provides the required oil pressure 
and, by filtering the oil, eliminates dirt 
in the engine line and the subsequent 
possibility of bearing failure. The kit 
includes 3 hp engine, filter assembly 
and two gages. Oil is pumped from 
the weigh tank through the assembly, 
which filters down to six microns. The 
first gage indicates the pressure neces- 
sary to force oil through the filter; the 
second gage shows the drop across the 
filters and pressure to the engine oil 
pump inlet. 


Booster Pump Delivers 
Bubble-Free Fuel 


The increased engine power, faster 
climb and higher altitude capabilities 
of modern aircraft have given rise to a 
demand for a fuel booster pump having 
more positive vapor separating charac- 
teristics to handle the larger fuel flow 
under the more severe operating con- 
ditions. 

To meet this demand, Pesco Products 
Co., Cleveland, Ohio, has brought out a 
compact, electric motor-driven, cen- 
trifugal pump incorporating a unique 
design providing outstanding perform- 
ance in delivering bubble-free fuel. The 
pump is in volume production and has 
seen actual use on certain planes. 

The only moving element of the pump 
is a direct-driven impeller-rotor with 
tapered impeller blades on one side, and 





Pesco fuel booster pump 
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with shrouded blades on the other. 
These shrouded blades in combination 
with an elliptical housing comprise a 
vacuum arrangement which draws off 
the vapor and eliminates it through a 
discharge port, leaving only solid fuel 
to enter the fuel line. 

Various models are available for ex- 
ternal mounting on the supply tank or 
for internal installation to operate sub- 
merged in the fuel. The pump is de- 
scribed as featuring positive vapor- 
control in rapid climb to high altitudes, 
stabilized delivery of bubble-free fuel, 
trouble-free bearing and seal arrange- 
ment, self-priming, and ability to pump 
the fuel tank dry. 


Anti-Collision System 
Protects Aircraft 


Development of an anti-collision sys- 
tem to prevent such crashes as where 
planes hit. mountainsides or other ob- 
structions, or even mishaps between 
planes themselves, was disclosed by the 
Panoramic Radio Corp., New York City, 


Variable Isobaric 
Cabin Pressure Regulator 








AiResearch Manufacturing Co., Los 
Angeles, Cal., now has this cabin 
pressure regulator ready for com- 
mercial use. The new device is said 
to control cabin pressures from sea 
level up and through all the vary. 
ing conditions of flight encountered 
in normal airport to airport travel. 


and the Kollsman Aviation Instrument 
Division of Square D Co., of Elmhurst, 
N. Y. 

The anti-collision system is known as 
the stratoscope. It is not radar in prin- 
ciple, but embodies principles of radar 
operation and the use of a sensitive 
aneroid diaphragm altimeter similar in 
type to those which are standard navi- 
gational equipment on present aircraft. 


Catapult-Seat for Pusher-Type Plane 

















and 


(Top left) Pilot lowers seat 
presses release lever. 


‘He “catapult seat,” developed at 

Consolidated Vultee, is a sort of 
miniature elevator operated by an elec- 
tric motor. On the ground, it can be 
extended beneath the fuselage or 
cockpit nacelle; then when the pilot 
sits down and pulls a lever it will rise 
into the cockpit. If no trouble is en- 
countered in flight, the pilot readjusts 
the seat lever and lowers himself to 
the ground after landing. If there is a 
serious flight emergency, the pilot can 
pull an auxiliary lever and the seat 
will drop through the bottom and 
throw him clear of the airplane so that 
he will not be injured by the propeller. 
The drawings show how the catapult 
seat functions in the event of an emer- 
gency in the XP-54. 


(Top right) Seat drops through 
bottom of airplane. 


(Lower right) Pilot is catapulted 
clear of airplane structure. 
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SMOOTH 
‘and CONSTANT 
FEED RATE 


regardless of fluctuations 


in work resistance or 


hydraulic operating pressure 


CONTROL 


These panels provide self-contained, compact control units 
for automatic machine applications where the cycle is a 
combination of rapid advance, one or two feeds, and rapid 
return motions. The two feed rates are infinitely variable 


within their ranges, and adjustments can be made during 


feed. Applications include drilling, reaming, boring, turn-— 


ing, milling and swaging machinery. 

The hydraulic circuit in the panel employs the well-known 
Vickers Flow Control Valve in a “metering-out” circuit 
which means a smooth and constantly maintained feed rate 
for any given adjustment regardless of fluctuations in cutting 
tool resistance or changes in hydraulic operating pressure. 


Simplicity is evident from the fact that there are only two 


IC KER $ “traverse and Feed Cycle” 






Double Solenoid Type 


PANELS 


working parts that move. Many standard modifications are 
available; feeds can be in either direction or both direc- 
tions; operation is by single or double solenoids integral 
with panel, separate solenoids or pilot pressure. Practically 
any cycle sequence can be obtained. See Bulletin 41-10 for 
complete information. 

Vickers Application Engineers will gladly discuss with 
you how “hydraulics” can be used to your advantage. 


VICKERS Incorporated 
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Oil Cans of Injection 
Molded Plastic 


Wherever oil cans are used, the 
transparent, non-corrosive can made of 
injection molded plastic by Standard 
Molding Corp., Dayton, Ohio, has ad- 
vantages worth considering. 








Plastic oil cans made by Standard 
Molding Corp. 


These plastic oil cans have already 
simplified the job of oiling war equip- 
ment under difficult climatic conditions. 
Designed to pack compactly in mini- 
mum space, they are ready for instant 
use with their contents always visible. 

The same features of transparent 
toughness, non-corrosiveness and com- 
pact design should earn the plastic oil 
can a place as standard equipment in 
many a peacetime repair kit. 


Ball Bushing for 
Reciprocating Mechanisms 


Thomson Industries, Ine., Long 
Island City, N. Y., has developed a Ball 
Bushing that permits unlimited travel 
of reciprocating mechanical members 
that may be either round or square, or 
variations of these shapes. The advan- 
tages gained from the use of ball bear- 
ings for rotating parts can thus now 
be obtained on sliding members. 

The Ball Bushing contains within it 
a series of ball circuits. One side of 
the circuit carries the bearing load 
with the other side returning the balls 
in a clearance provided in the outer 
race member of the bushing. Free 
movement is obtained because of the 





Ball Bushing 
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maximum elimination of friction. The 
continuous bearing prevents cocking or 
binding on the shaft because the bear- 
ing balls remain constantly centered 
under load. Rolling contact plus sealed- 
in lubrication enables a long life of 
anti-friction precision alignment. 

The. system of ball circuits can be 
infinitely varied for varying load ca- 
pacities and shapes of bearing mem- 
bers. Thus it is possible to have a 
bearing of considerable length or of a 
square, hexagon or octagonal section. 
This longitudinal ball bearing is to be 
identified in marketing with the trade 
name “Ball Bushing.” Results to be 
obtained from the use of Ball Bushings 
will be substantial reduction in the 
size, weight and cost of machinery and 
equipment. 


“Metex”’ Coolant and 
Cutting Oil Strainer 


A new type of non-clogging coolant 
and cutting oil strainer for easy instal- 
lation on grinders, lathes and other 
machine tools, known as Metex Model 
G, said to provide cleaner fluids and 
longer periods of uninterrupted strainer 
service, has been brought.out by the 
Strainer Products Corp., Montclair, 
N. J. Preventing chips or particles 
from being recirculated in the fluids, 
the strainer units help avoid scoring 
oi other defective work in machine op- 


F 





Strainco-Metex Model C coolant 
and cutting oil strainer 


erations. In addition, it protects the 
circulating pump from chips or other 
particles in the fluid. ‘ 
Constructed of knitted fabric and 
wire, made into strong, non-collapsible 
rectangular units with unusually high 
strainage area, the composite honey- 
comb mesh is fine enough to catch dirt, 
grit and chips, yet provides ample free 
area for the passage of cleaned fluids. 
Designed for installation submerged 
in the machine tool sump tank or in a 





separate tank on the pump intake 
Metex Model G is available in six sizg 
surface straining areas and capacitix 
They are made with three or six inj. 
vidual straining elements which fej 
through a plenum and are interchang. 
able as to length. Clean strainer 
fills can be installed in the secure slo; 
in a matter of minutes, and the ok 
enes washed out for another long 
period of service. 


Floating Anchor Nut in 
Wide Range of Sizes 


The Kaynar Manufacturing Co., Lo 
Angeles, Cal., has placed on the mar. 
ket a floating anchor nut which is saij 
to be the only anchor nut employing 
replaceable standard nuts. It is offered 
in sizes from No. 6-32 to % in.—24, 













Floating anchor nut made by 
Kaynar Manufacturing Co. 


The unit consists of base, retainer, 
standard nut, and a steel spring clip, 
ell assembled. The clip holds the nut 
securely in place, but can be easily dis- 
engaged. by prying up with an ordinary 
screwdriver, permitting quick replace- 
ment of damaged nuts, without special 
tools and without need for drilling out 
rivets. 

The nut floats in all directions, in- 
suring self-alignment of nuts with the 
bolt axis. The base is fabricated from 
high strength ST aluminum and has 
high resistance to torque and thrust; 
flanges will not bend and nuts cannot 


temperature nuts, up to 650 F. 


be pushed out. It can be used with high 


Dow Announces an 
Improved Polystyrene 
The Dow Chemical Co., Midland, 





Mich., will replace the present Styron 
K-27 with a greatly improved polysty- 
rene designated as Styron 411, begit- 
ning Sept. 1. The company states that 
there will be no increase in the price 
of the improved material. 

Among mechanical advantages 
claimed for Styron 411 are increased 
weld strength and better machinabil- 
ity. Buffing operations are more easily 
performed. In trimming, the new ma- 
terial shows reduction in tendency t 
tear back or produce a laminar condi 
tion when cut at the gate. In improv- 
ing the mold release and eliminating 
external lubrication, Dow engineers 


(Turn to page 87, please) 
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Exploded view of knuckle type landing gear used 
by Cessna C-78 Personnel Transport shows appli- 
cation of Torrington Needle Bearings. Widely 
used in many types of aircraft, automotive and 
related equipment, these compact, reliable anti- 
friction bearings find over fifty applications in 
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Knuckle Type 
Reliably on Torrington Needle Bearings 


iner, 


this one plane alone. 





Landing Gear Operates 


clip, 

nut 

dis. Ability to absorb landing shocks fifty uses of these small, high-capacity 
a | efficiently and reliably is the prime bearings in the airplane.” 

ecial requisite of an airplane’s landing Are you interested in such reliable 
i gear. That’s why, on the knuckle _anti-friction performance for your 
-in- type of landing gear of the Cessna _aircraft, automotive or related equip- 
a C-78 Personnel Transport (shown ment? Our new Catalog 32 gives 
has above), moving elements operateon _full details on types, sizes and wide 
ust; compact and sturdy Torrington range of applications of these com- 
re Needle Bearings. pact, efficiently lubricated Needle 
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ORRINGTON NEEDLE BEARINGS 





“Their small size and weight,” 
Cessna designers report, “combined 
with their free, smooth, anti-friction 
performance regardless of shock or 
pressure, made Torrington Needle 
Bearings our choice for this appli- 
cation. And this is but one of over 


i 
| 








Bearings. May we send you a 
copy today? 


THE TORRINGTON COMPANY 
Established 1866 
TORRINGTON, CONN. +* SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cleveland 
Seattle Chicago San Francisco Los Angeles Toronto 
London, England 
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Details of the 
Willys 


Peacetime 


Side view of the Willys Jeep 





Transmission and power 
takeoff assembly 


Below—Plan view of the chassis 
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It is reported that. ...... 


Amathematical method for exactly 
determining the shapes of cams has 
been worked out by two university 
professors. Carver & Quinn, Cornell 
Univ. 


get ready with CONE for tomorrow 


Reverse-cycle heatitig is in actual 
use. In principle it consists in taking 
heat from the outside air (even the 
coldest air has some heat in it) and 
concentrating it for use indoors. 
Even better results may be had by 
using the heat in ground water from 
deep artesian wells. Where elec- 
tricity is cheap, it seems to be a 
practical method as the only cost is 
the operation of the pump. Science 
Digest. 


get ready with G ONE for tomorrow 


Plastic records used in a new 
electronic dictation machine are 
claimed to be so thin and flexible 
that they may be folded and mailed. 
Sound Scriber Corp. 


get ready with CONE for tomorrow 


A new method of spraying air- 
plane “dope” uses heat instead of 
thinner to liquefy the material. 
Sherwin-Williams. 


getready withGO N E for tomorrow 


One city is investigating the possi- 
bility of an 8-mile subway in. which 
passengers would be carried by an 
endless conveyor belt. Detroit. 


get ready with GONE for tomorrow 


Water, nearly equivalent to dis- 
tilled water in purity, may now be 
produced by passing through filters 
mace of synthetic resins. After con- 
tinued use, the filters may be re- 
newed by flushing. Resinous Products 
Cheinical Co., Philadelphia. 


get ready with CONE for tomorrow 


One of our airlines plans to in- 
Spec, its planes by X-ray at 750 

our intervals in order to reveal hid- 

en weakness or failure. A portable 

-ray machine will be used and 4 to 
5 days will be required to take the 
352 shots believed to be necessary. 
Air Transport. 





—_ 







One factory, serving 18,000 meals 
per day, believes that the day of the 
lunch pail is over. Sperry Gyroscope. 


get ready with CON E for tomorrow 


One of the largest printing press 
manufacturers announces a postwar 
press to produce newspapers with 4 
colors on all pages. R. Hoe & Co., 
Ine. 


get ready with CONE for tomorrow 


High-nickel alloy tubes can now 
be made in sizes up to 11 in. diam- 
eter by extrusion. International 
Nickel. 


get ready with CONE for tomorrow 


A new high speed motion picture 
camera takes 8,000 pictures per 
second. When projected at normal 
speed, the result is a slowdown of 
500 to 1. Bell Telephone Laboratories. 
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Chemists expect that fish may 
become more important as a source 
of industrial chemicals than as food. 
Already substances’ have been iso- 
lated that appear to be useful in 
paints, inks, lacquers, plastics, pho- 
tographic papers, adhesives and 
medicines. Business Week. 


get ready with CONE fer tomorrow 


A Cuban inventor has received a 
patent for the production of alcohol 
by continuous flow. Patent 2,371,208. 


get ready with CONE for tomorrow 


A method is reported for making 
synthetically’ optical crystals far 
larger than any produced by nature. 
Polaroid Corporation. 


get ready with CO NE for tomorrow 


Permission has been granted to 
build a station for color television 
expefiments. Zenith Radio. 


get ready with CONE for tomorrow ° 


A large manufacturer of railroad 
cars expects that 27,000 of the 
country’s 30,000 railway passenger 
cars will have to be replaced after 
the war. Pullman-Standard. 
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Industry Plans Expansion for 
Production of Peacetime Products 


Materials Situation Improves as Many Controls by WLB, 
ODT and other Emergency Agencies are Dropped 


To appreciate the staggering blow 
dealt the national production machine, 
it is only necessary to note that with- 
in one week after peace, cancellations 
had hit $31.5 billion and were still 
climbing. Although this amounts to 
a cut of about 70 per cent overall 
initially, the affect on many individ- 
ual programs was 90 to 100 per cent. 
The automobile industry, which had 
been heavily engaged in war work, 
probably was hit the hardest of any, 
with the possible exception of aircraft. 
It now is faced with the tremendous 
job of unscrambling its facilities in the 
shortest possible time in order to get 
rolling on peacetime production. In 
addition to restoring original assembly 
lines, a tremendous new construction 
program will be carried out before the 
expansion contemplated is completed, 


This already is underway, aided by 


relaxing of government restrictions on 


industrial projects which are destined : 


to provide employment. 

Abandonment of the controlled ma- 
terials plan with the exception of one 
civilian and two military ratings has 
brightened the outlook for materials 
considerably. Steel is improving daily 
and large cancellations of government 
orders for textiles should relieve the 
shortage of upholstery and trim cloth 
soon. 
crude rubber, and chromic acid. How- 
ever, since WPB has retained power 
to grant priority assistance to break 
reconversion bottlenecks, it is safe to 
assume: that.in the event any of these 
short materials threatens to stall car 
production, WPB will take action to 
provide the needed items. 

V-J Day and its accompanying mili- 
tary cutbacks has brought many order 
revocations from WPB, ODT, OPA and 
other emergency agencies, Within sixty 
days it is hoped that OPA will be the 
only war agency with more than a 
skeleton staff. WPB will have removed 
all production ceilings, practically all 
distribution controls, and most mate- 
rials orders, except those covering tin, 
crude rubber, paper products, lumber, 
clay products, cotton textiles, and 
leather. . - 

Passenger car tire rationing is to be 
lifted within 2 or 3 months and truck 
tire rationing within 3 or 4 months. 
Used truck tires have already been re- 
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Still on the critical list are tin, | 


moved from rationing, and OPA has 
restored previously non-eligible truck 
operators to the eligibility list for new 
tires. Ration boards have been in- 
structed to give precedence to essential 
civilian needs for truck tires. Army 
tire contracts have been cut 100 per 
cent. Rationing of all farm-implement 
and industrial type tires has been end- 
ed. Large-truck-tire inventories on 
June 30 were only 131,000 units, slight- 
ly more than two weeks’ quota. Small 


° 


Three-Point Formula Established 
for Determining New Car Prices 


General Increase in Prices Above 1942 Level 
Unlikely According to OPA Administrator Bowles 


OPA Administrator Chester Bowles 
on August 27 announced the suspen- 
sion of price control on automotive 
parts, sold as original equipment and 
the’ establishment of ‘a _ three-point 
formula for the use of automobile 


“manufacturers in determining the ceil- 


ing factory prices of their new pas- 
senger cars. Under OPA’s reconversion 
pricing formula, new car. factory prices 
are to be computed on the basis of the 
costs of 1941 models, to which are to 
be added increases in basic wage rate 
schedules, plus a normal peacetime 
margin of profit. The profit factor will 
be either the manufacturer’s own 1936- 
39 margin or one-half the industry av- 
erage for that period, which ever is 
the higher. 


The OPA price ruling was given to 
the automobile manufacturers at con- 
ferences held in Detroit during the 
week of August 20, and despite the 
ending of world hostilities, they found 
themselves still enmeshed in bureau- 
cratic red tape on th@*manufacture of 
civilian goods. As AUTOMOTIVE AND 
AVIATION INDUSTRIES goes to press, 
OPA reported the pricing formula was 
not ready for public announcement, as 
decisions were still pending on some 
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; BT Ex 

truck tires also are seriously short jj : 
two of the 10-ply categories, 7.00 ay 
7.50. About 8 to 10 million passenge 
car tires and 5 million truck tires y; 

be produced in the fourth quarter ob 


Truck rationing will be lifted withiy 
2 or 3 months. ODT has received § 
per cent of its fourth quarter ste 
requests assuring expanded truck pr 
duction. 

Tin and crude rubber will remaiy 
tight until these materials can be ob 
tained in volume for the Far Eas 
Paper products will ease by the end 
of the year. The situation in regard 
to lumber, clay products and cotton 
textiles will ease when adequate man 
power returns to these industries and 
normal distribution channels are filled 
a matter of a few months at most. 

Inventory limitations will be main 
tained for those items on which dis 

(Turn to page 54, please) 
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details, but in Detroit the pricing pro 
cedure was found to be complicated and 
the outcome uncertain. In Washington 
OPA Administrator Bowles stated that 
it is unlikely that there will be any 
general increase in the factory level of 
new car prices over 1942 prices. He 
continued: 

“However, OPA’s reconversion for 
mula is to be applied by each manufat- 
turer on the basis of his own exper! 
ence. If any ceiling increases are called 
for by our pricing rules, of course they 
will be granted. 

“If I should be wrong in my preselii 
expectation and there should be a gel 
eral increase in factory prices, our nex! 
step would be to see whether absorptiol 
of all or part of the increases coul 
reasonably be required of automobile 
dealers. The courts have declared that elling 
it is obligatory for OPA to do this finite 
President Truman’s executive order offfth. 
August 18 emphasized this duty. ere is 

“We are already conducting a study wspa 
of automobile dealer margin, and wy" o: 


action would, of course, be taken until Aceo: 
the facts are in and the dealer groups #f the 
have been consulted. WPE 





ate 9( 


“It is a fair assumption that the pub th 
e f 
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ottlenecks in Supply of Strip 
nd Sheet Steel Less Formidable 


Improvement in the Supply of Skilled Steel Mill Labor 
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By W. C. HIRSCH 
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The aftermath of the two-day peace 
liday, which engulfed the steel in- 
try as it did all other productive ac- 
ities, has given way to more orderly 
nditions. There still are many uncer- 
inties to overcome, stemming princi- 
ly from the inability to gage the 


remail : 
ent to which consumers can absorb 


be 0D 
- Base output of mills in the immediately 
he enfglowing months. That the overall 


gram of top-rate production remains 
cottompaltered is implied by word from Du- 
> mangth that the goal of the movement of 
es ang ore through the Great Lakes re- 
» filledjins at 85,000,000 gross tons for the 
ost. 9 season and that the War Produc- 
maing? Board has ordered no reduction in 
sh dis@fis tonnage. Nearly all of the blast 
maces that were placed on reduced 
nd or banked when operating crews 
gan to celebrate, have come back into 
eration, and there has been a decided 
sening of absentees in all mill de- 
ttments. Slow, but gradual improve- 
ent in the supply of skilled steel mill 
bor is confidently expected as a result 
the increase in the number of re- 
ming veterans. 
Bottlenecks in sheets and strip begin 
look less formidable, although still 
Levelfirelieved in spots. Some steel pro- 
rooles?*S have built up sizable backlogs 
tentative orders which they booked 
bject to whatever delays military pri- 
ties might make necessary. These 
mmitments are counted upon to cush- 
many of the difficulties of the tran- 
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d thatffon period, and in a few cases buyers 
fe anype’e already been asked to furnish 
ye] of fpecifications. 


Hardest hit by the cessation of hos- 
lies were the makers of shell steel, 
t the almost abrupt ending of pro- 
ction through the termination of con- 
pets was quickly followed by the ab- 
tption of workers in the production 
other descriptions of steel. 
Perhaps the most difficult of all prob- 
reseni@m™s connected with the ending of the 
a gel-Mr is timing of the lifting of price 
r next ntrols. Ending of the allotment pro- 
rption dure on steel, copper, and aluminum 
couli’ WPB has caused a certain amount 
mobile confusion, some misinterpeting it as 
d that elling the end of price ceilings, which 
) this fPfinitely have not been done away 
der of Mth, So long as these are in force, 
fre is little justification for what the 
study F"SPapers refer to as the re-establish- 
nd nd ‘nt of a “free market.” 
until According to Bertrand Fox, director 
roups# the Program and Statistics Bureau 
WPB, military cutbacks will approxi- 
“ 90 per cent of what was expected 
¢ fourth quarter. The military will 
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Expected as a Result of the Number of Returning Veterans 


probably take 4 per cent of the avail- 
able supply. Mr. Fox estimates fourth 
quarter sheet steel demand as probably 
in the neighborhood of 1,000,000 tons. 
A 90 per cent reduction in the armed 
forces’ copper needs is forecast as the 
result of the termination of hostilities 
and with domestic crude production at 
around 75,000 tons a month, the out- 
standing problem is the building up of 
demand, so that South American and 
African producers may continue to 
share in the United States market. 


It is learned that the Malayan Cham- 
ber of Mines has chosen a panel of en- 
gineers who, with their Dutch col- 
leagues, will proceed with as little delay 
as possible to make a comprehensive 
report on the post-war condition of the 
Malayan and Netherlands East Indies 
tin properties. They will ascertain how 
much tin is overground and available 
for marketing as well as how many of 
the dredges and gravel pumps at the 
tin mines must be replaced to make full 
production possible. 


Negotiation for Willow 
Run Lease Confirmed 


Negotiations are underway between 
Kaiser-Frazer Corp., newly formed $5 
million automobile company owned 
jointly by Graham-Paige Motors Corp. 
and Henry J. Kaiser interests, and the 
R.F.C. for a five-year lease of the Wil- 
low Run Bomber Plant, now idle and 
declared surplus. 

A. J. Fushman, R.F.C. regional man- 
ager at Detroit, stated that the offer 
had been made for the main manufac- 
turing plant comprising approximately 
2.6 million sq ft of floor space, but did 
not include other facilities such as the 
airplane hanger and ljanding field. Be- 
fore the deal can be concluded, how- 
ever, it must first be approved by the 
Surplus Property Board. The plant 
still is open for bids for sale or lease 
from any other company, although it is 
understood that none has been made. 

If the corporation obtains Willow 
Run, initial production of both the 
Kaiser and Frazer cars will begin 
there, according to Jos. W. Frazer, 
president and general manager. In 
addition, part of the plant will be used 
for manufacture of the Frazer tractor 
and the Rototiller farm tillage imple- 
ment. He added that plans for pro- 
duction of automobiles on the West 
Coast are well underway and that addi- 
tional plant facilities are being sought 
there. 

(Turn to page 76, please) 
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Recent Appointments Among Automotive 
and Aviation Manufacturers: 


Bendix Aviation Corp., Zenith Carburetor 
Div., F. E. Williams, General Sales Mgr., and 
C. E. Sexauer, Service Mgr. 

General Motors Corp., Buick Div., John G. 
Davies, Mgr., Buick New York Zone. 

Hudson Motor Car Co., Edward J. Beguhn, 
Sales Mer., Midwest Div., with headquarters 
in Detroit. 

Hupp Motor Car Corp., 
Product and Sales Engineer. 

Reo Motors, Inc., Robert D. Hilty, Asst. 
Sales Mer. : 

Curtiss - Wright Corp., Airplane Div., 
Gregory J. Brandewiede, Director of Sales. 
Charles H. Augspurger, Director of Public 
Relations. Gladding B. Coit, elected Trea- 
surer of the Corp. 

Packard Motor Car Co., 
Mer. Sales Division. 

The White Motor Co., John A. Tenborg, 
Chicago Branch Manager; Stanley F. De- 
Vore, Manager, St. Louis Branch, and J. D. 
Courtright, Manager, Kansas City Branch. 

Ford Motor Co., Harold K. Turner, Mgr. 
Dearborn Branch. John Weld, Public Rela- 
tions Representative for Eastern Region, 
with headquarters in New York City. 

Brown Instrument Co., Henry F. Dever, 
elected President. 

Fairchild Engine and 
Ranger Aircraft Engines Div., 
Whitney, Asst. Chief Engineer. 

DoALL Co., E. R. Haan, Director of Ad- 
vertising. 

Crosley Corp., Irving B. Babcock, elected 
President. 

Rochester Ropes, Inc., Col. 
Woodlock, Executive Vice-Pres. 

Wickwire Spencer Metallurgical Corp., A. 
G. Bussmann and L. D. Granger, elected 
Vice-Presidents. 

The Niagara Machine and Tool Works, 
Franklin A. Reed, Sales Mgr. 

Detroit Seamless Steel Tubes Co., J. J. 
Kraus, Sales Vice-President. 

The Watson-Stillman Co., James S. Wil- 
son, Mer. of Plastics Equipment Sales. 

The Parker Appliance Co., S. B. Taylor, 
President. 

Minneapolis - Honeywell 
Aeronautical Div., Russell 
Sales Mgr. 

Republic Steel Corp., N. J. Clarke, Senior 
Vice-Pres., and J. M. Schlendorf, Vice-Pres. 
in chg. of Sales. 

Graham-Paige Motors Corp., 0. C. Tharp, 
Mer., Kansas City Zone. 

Clark Equipment Co., E. M. Schultheis, 
Mer., Automotive Sales; Leo. A. Bixby, Mgr. 


Fred Hoelzel, 


W. E. Osband, 


Airplane Corp., 
Ernest G. 


Joseph P. 


Regulator Co., 
H. Whempner, 


of Engineering for Automobile Div. Major 
Charles H. Warner, Mer., Washington 
Office. 

General Electric Co., D. C. McCune, 
Western District Representative, with 
headquarters in Dallas. 

North American Philips Co., Inc., Louis 


J. Chatten, Vice-Pres. and Gen. Commer- 
cial Mgr. 

Cc. M. Hall Lamp Co., Charles W. Anklam, 
Executive Asst. to the President. 

American Foundry Equipment Co., Mor- 
ton |. Dorfan, Mgr., Dust and Fume Engi- 
neering Div. 

Westinghouse Electric Co., Lamp Div., 
Henry B. Ahlers, Asst. on R. C. Stuart’s 
staff; Dr. Albert Brann, Mer. of Division’s 
specifications and standards dept.; Paul B. 
Tully, Asst. Mgr., Lamp Mfg. 

Peerless Machine Co., James E. Thoms, 
Vice-Pres. in Chg. of Sales and Gen. Ad- 
ministration. 

The Gray-Mills Co., A. J. Zaber, Works 
Mer. 

Evans Products Co., Sky Products Div., 
Robert A. Terry, Sales Mer. 

Casco Products Corp., Jack Schenberg, 
Secretary. 

Lear, Inc., John A. Allwood, Jr., President 
and General Manager, elected a member of 
the Board of Directors. 

Standard Oil Co. of Indiana, L. A. Henry, 
Mer. Aviation Dept., Chicago general sales 
office promotion dept. 
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PUBLICATIONS 





A new 12-page booklet entitled Faster, 
Better Finishing of Metal, Plastic and 
Glass, which describes the 3-M Wetordry 
Method of precision grinding and finishing 
at high speeds, has been published by the 
Minnesota Mining and Mfg. Co. A feature 
of the booklet is the numerous illustrations 
showing actual industrial applications of 
the 3-M Wetordry Method.* 

The Electronic Corp. of America has an- 
nounced the publication of a booklet, The 
Amazing Electron. Illustrated in cartoon 
technique, and simply written, the booklet 
is intended to bring within the grasp of 
everyone the basic facts about electronics.* 

The current (July) issue of Bakelite Re- 
view, published by the Bakelite Corp., con- 
tains an interesting article on supercharg- 
ers for pilots.* 

Alloy Rods Co. has published a new cata- 
log illustrating and describing several types 
of stainless arc welding electrodes manu- 
factured by the company, together with an 
electrode analysis and color chart, recom- 
mended current ranges for welding and 
American Iron and Steel Institute type 
numbers, applicable to these products.* 

Udylite Corp. has issued two new circu- 
lars as follows: 1) Udylite Ball Anodes and 
Udylite Cathode rod agitators.* 

W. O. Barnes Co., Inc., has a new 48-page 
book, Handbook of Metal Sawing, a treatise 
on metal sawing in the industry. It contains 
several pages of general recommendations 
on the use of hand and power hack saws, 
together with instructions on the operation 
and adjustment of metal cutting band 
saws.* 

The Carpenter Steel Co. has published a 
new 24-page booklet on tool steel drill rods. 
It gives useful information on the selection 
of tool steel drill rod, heat treatment and 
complete tables of standard sizes.* 

A. P. de Sanno & Son, Inc., has issued a 
new Por-Os-Way Segment folder. Job 
recommendations for Por-Os-Way segments 
and a table of standard chuck sizes are 
included.* 

An attractive 24-page booklet, Jeep Plan- 
ning, has been published by Willys-Overland 
Motors, Inc. The booklet is done in four 
colors and is well illustrated with photo- 
graphs showing the new Universal Jeep 
performing a wide variety of agricultural 
and industrial chores.* 

Pratt & Whitney, Div. of Niles-Bement- 
Pond Co., has issued a Condensed Catalog 
covering a complete list of Pratt & Whitney 
products—machine tools, Keller Machines, 
Kellerflex, small tools and also its agency 
sales line. It is a 72-page book of condensed 
information, illustrations and specifications.* 

Republic Drill and Tool Co. has issued an 
illustrated 40-page booklet about Shankless 
roll-forged drills. The book describes how 
Shankless drills are made and explains how 
their advantages are effected.* 

Pennsylvania Salt Mfg. Co. has announced 
a new pocket-size booklet, Pennsalt Indus- 
trial Chemicals and Specialties. The de- 
scriptive booklet lists the industrial chem- 
icals and specialties manufactured by Penn 
Salt under the Sales Division controlling 
them.* 


* Obtainable by subscribers within the United States 
through Editorial Dept., AUTOMOTIVE and AVIATION 
INDUSTRIES. In making requests for any of these 
publications, be sure to give date of the issue in which 
the announcement appeared, your name and address, 
company connection and title. 


ACWP Activities Continue 


Although the charter under which 
the Automotive Council for War Pro- 
duction was founded calls for its 
liquidation immediately after the end 
of the war, many of its activities in- 
volving reconversion problems will be 
carried on through other established 
organizations. Following a_ recent 
meeting of the directors, certain com- 


52 


mittees have been put on a stand-by 
basis and many functions have been 
transferred te Automobile Manufac- 
turers Assn., Automotive and Aviation 
Parts Manufacturers Assn. and other 
members of the Council. Dues also 
have been reduced from eight cents a 
thousand gross sales to two cents. It 
is expected, however, that with ulti- 
mate dissolution of the Council, most 
of the personnel will remain with 
AMA. 


Foundrymen Plan Convention 
and Exhibit in 1946 


The American Foundrymen’s Associa- 
tion plans to stage its 50th Anniversary 
Foundry Congress and Foundry Show 
in the Cleveland Auditorium, Cleveland, 
next May. 

Coupled with announcement of the 
1946 event is the intention to stage the 
meeting as an International Foundry 
Congress, with attendance from foun- 
drymen of England, France, Belgium, 
Russia, Mexico, South America, South 
Africa, Australia, China and other coun- 
tries. If held, this will be the third In- 
ternational Foundry Congress to which 
the American Foundrymen’s Associa- 
tion has played host—the first being 
held in Detroit in 1926, the second in 
Philadelphia in 1934. The International 
aspects of the 1942 convention in Cleve- 
land were canceled due to war condi- 
tions. 


Teleoptic Acquires 
“Fog King” and “Road King” 

The Teleoptic Co., Racine, Wis., has 
purchased from Winzeler Mfg. & Tool 
Co. of Chicago its Driving Light Di- 
vision, makers of “Fog King” and 
“Road King” driving lights. Teleoptic 
has acquired all rights to these trade 
names as well as the inventory of 
lights and material. 

In future the “Fog King” and “Road 
King” lights will be manufactured at 
Teleoptic’s Mound Ave. plant in Racine, 
that both sealed beam and reflector 
types will be distributed to the auto- 
motive trade and that a new improved 
sealed beam driving light will be added 
to the line. 


Carpenter Steel Opens 
New Warehouse 


The Carpenter Steel Co. of Reading, 
Pa., announces the opening of a new 
warehouse and office located at 790 
Greenwich Street, New York, N. Y. 
The New York warehouse will be 
under the supervision of R. P. Evans. 


Ford-Ferguson Tractor 
Production Moved 


Production of Ford-Ferguson trac- 
tors has been moved from the Ford 
Rouge plant to the Highland Park 
works and is rapidly increasing on a 
virtually unrestricted basis. The mov- 
ing job, involving transfer of consider- 
ably heavy equipment is estimated to 










have cost nearly $175 million. A gy 
part of production had been going, 
the armed forces, but with the en, 
the war, all now will go to domey 
users. 


Nox-Rust Corp. Changes Nam 

The Nox-Rust Corp., Chicago, 
has changed its name to the Nox-R; 
Chemical Corp. The organizatioy ; 
celebrating its 10th anniversary jp }, 
manufacture of rustproofing. 





Business in Brief 


Written by the Guaranty Trust Co, 
New York, Exclusively for Avrto. 
MOTIVE AND AVIATION INDUSTRIS 


Narrow fluctuations in general busi- 
ness activity are currently indicated, 
The New York Times index for the 
week ended August 4 declined to 1391 
from 140.4 in the preceding week, as 
against 144.8 a year ago. 

Department store sales as_ reported 
by the Federal Reserve Board for the 
week ended August 4 increased sub- 


stantially—the index for the _ period 
standing at 168 per cent. of the 1935-39 
average, as compared with 153 in the 
week before and 137 a vear ago. Other 
comparisons with last year’s corre- 
sponding figures show gains of 17 per 
cent for the four weeks ended on that 
date and 13 per cent for 1945 thus far. 

Electric power production declined 
contra-seasonally in the week ended 


August li. The output was 0.5 per 
cent below the comparable level last 
year, as against a rise of 0.7 per cent 
recorded a week earlier. 

Railway freight loadings during the 





week ended August 4 totaled 863,910 
cars, 2.5 per cent fewer than for the 
preceding week and 2.9 per cent less 
than the corresponding number a year 
ago. 


Crude oil production in the same 
period averaged 4,922,100 barrels daily, 
7,900 barrels less than the preceding 
weekly figure but 271,450 barrels above 
the corresponding average in 144. 

Production of soft coal in the week 
ended July 28 is estimated at 11,930,000 
net tons, as against 11,500,000 a week 
earlier and 12,385,000 tons a year ago 
The production thus far in 1945 is 6.7 
fer cent below the corresponding quan- 
tity last year. 

Engineering construction contracts 
awarded during the week ended August 
9, according to Engineering News 
Record, totaled $30,184,000, as against 
$76,351,000 for the preceding week, 2 
two-year peak, and $39,507,000 in the 


comparable period last year. For 194 
to date, the contract total is 3 per cent 
above the corresponding amount it 
1944. 


The Journal of Commerce weekly in- 
dex of wholesale commodity prices 2s 
of August 11 rose to 112.0 per cent of 
the 1927-29 average, a new peak, a 
against 111.6 a week earlier and 108.04 
year ago. 

Member banks reserves declined $28, 
000,000 during the week ended August 
8, reflecting an increase of $42,000,000 
in total Reserve bank credit, a reduc- 
tion of $140,000,000 in Treasury de- 
posits with the Reserve banks and 
other changes. Excess reserves were 
unchanged at an estimated ‘otal of 
$1,140,000,000. During the same week, 
earning assets of reporting membel! 
banks declined $944,000,000, including @ T 
reduction of $12,000,000 in commercial, 
industrial and agricultural loans. Total 
loans and investments of these banks 
in 101 cities stand $6,528,000,000. or 110 
per cent, above the corresponding 
amount last year. 
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FULLY AUTOMATIC 


Now, whether your jobs are large 
or small DO IT WITH A DUOMATIC! 
The 3A Duomatic—a full automatic lathe 
—has long proved its ability to cut time, 
increase output on a wide range of work. 
Now, Lodge & Shipley introduces an- 
other automatic lathe—the new 2A. 


The 2A Duomatic is designed for smaller 
jobs, yet it retains all the features of the 
big, powerful 3A. Operations are entirely 
mechanical. Dual tool slides and carriages 
permit any combination of turning and 
facing cycles—front and rear, simultane- 
ously or independently. As on the 3A, 





CINCINNATI, 
MACHINE TOOL DIVISION . 


3055 COLERAIN AVENUE 


OHIO, U.S. A. 
SPECIAL PRODUCTS DIVISION 


800 EVANS STREET 


with all the features 
of the bigger 3-A 


front or rear cross slides swivel to any 
angle for a wide variety of facing opera- 
tions. No cams are required to change 
cycles. Easy adjustments permit fast, 
accurate handling of large or small runs. 


Like two lathes in one, this new automatic 
may easily replace several of your older, 
work-worn machines. It’s another ex- 
ample of Lodge & Shipley leadership in 
lathe design—-made possible through 52 
years of specialized lathe experience. For 
details on the new 2A Duomatic write on 
your company letterhead. 
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Industry Plans 
Expansion 


(Continued from page 48) 


tribution controls are to be retained. 
Special priority instruments used in 
the distribution field, such as Forms 
WPB-547 and WPB-1319, will be dis- 
continued by the end of September. 
PR 19, which provides special assist- 
ance for farm supplies, will likewise 
be revoked, along with the various 
blanket maintenance, repair and oper- 
ating supplies orders. Distributors’ in- 
ventory orders L-63 and L-219 are now 
being resurveyed to determine their ef- 
fectiveness. 

With millions of workers being re- 
leased from war plants and the armed 
services, the help situation should ease 
considerably. WMC has dropped all 
manpower controls, including the man- 
datory 48-hour week. Only the ad- 
ministrative functions of USES are be- 
ing retained by WMC to assure place- 
ment facilities for workers seeking em- 
ployment. 

FEA will continue some _ export 
licenses and import controls until a 
more normal balance of trade is achiev- 
ed and the danger of inflation is past. 

ODT has revoked the order which re- 
quired all commercial operators to ob- 
tain a certificate of necessity to oper- 
ate trucks, buses, or taxicabs. New 
commercial motor vehicle service may 
be inaugurated or extended without 
ODT approval. 

Wage or salary increases may be 
made, through collective bargaining or 
voluntary action without the necessity 
of obtaining prior approval, provided 
that such increases will not be used 
as a basis for seeking increases in price 
ceilings or resisting otherwise justifi- 
able price ceiling reductions. 


New Car Prices 
(Continued from page 48) 


lic is unlikely to pay more for most 
1945 model cars than the present ceil- 
ings on 1942 models—minus the special 
charges that were allowed beginning 
early in 1942 to cover added costs 
to dealers from rationing. 

“If, however, manufacturers make 
any substantial changes from their 
1942 models which result in net in- 
creases or decreases in costs, OPA will 
provide for increases or decreases in 
ceilings. Any increases caused by such 
changes naturally need not be absorbed 
by dealers. 

“Since manufacturers are now work- 
ing out the application of OPA’s pric- 
ing formula to their 1945 models for 
submission to OPA, it is obviously im- 
possible to state at this time what 
changes in present ceilings, if any, may 
result, 

“Any rumors that 1945 ceilings for 
any make and model are now definitely 
known are therefore untrue. 

“If the price computed according to 
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the OPA formula is higher than the 
manufacturer’s 1941 model price, this 
will become his new ceiling price. If 
it is below his 1942 price, that 1942 
price will stand. Provision will be 
made in either case for substantiai 
model changes resulting in net cost 
changes. ~ 

“It must be remembered that the 
automobile industry increased the price 
of its 1942 models by from 10 to 19 per 
cent over the prices of the 1941 models. 
Since the adjustment for cost increases 
now authorized by OPA’s formula ate 
to be applied to a 1941 model base, 
these 1942 model price increases will 
serve to cushion the effect of these cost 
adjustments.” 


Buffalo Bolt Co. Expands 


Buffalo Bolt Co., North Tonawanda, 
N. Y. has acquired for cash and stock 
of the entire capitalization of the 
Eclipse Lawn Mower Co. of Prophets- 
town, Ill., manufacturers of hand and 
power driven lawn mowers. 

The Eclipse Lawn Mower Co. will be 
cperated as a wholely owned subsidiary 
of the Buffalo Bolt Co. The company 
will continue under the same manage- 
ment as in the past and will utilize the 
same channels of distribution that it 
has used during the past forty years. 





Awards 


of winners 
in or allied with the automotive 


Names 
awards 
and aviation industries announced since 
the July 1 issue of AUTOMOTIVE and Avia- 
TION INDUSTRIES went to press: 


of Army-Navy “E” 


AMERICAN CHAIN & CABLE CO., INC., 
Electric Welding Pit. & Malleable Foun- 
dry, York, Pa. 

ANACONDA WIRE & CABLE CO., Ander- 
Son, Indiana Mill, Anderson, Ind. 

ANDERSON AIRCRAFT, INC., New York, 
i 2 

BENDIX AVIATION CORP., Marshall 
Eclipse Division, Green Island, Troy, N. Y. 

THE BENWOOD LINZE CO. & THE B-L 
ELECTRIC MANUFACTURING CO., St. 
Louis, Mo. 

BRIGHT STAR 
N. J. 

CHASE BRASS AND COPPER CoO., INC., 
Cleveland Mill, Euclid, Ohio. 

CHASE BRASS AND COPPER CoO., INC., 
Euclid Case Plant, Euclid, Ohio. 

THE CLEVELAND CAP SCREW CO., 
Cleveland, Ohio. 

COLUMBIA AIRCRAFT PRODUCTS, 
INC., Somerville, N. J. 

CONSOLIDATED VULTEE AIRCRAFT 
CORP., Tucson, Ariz. 

THE CUYAHOGA SPRING CO,. Cleveland, 
Ohio. 

DAYBROOK HYDRAULIC CORP., Bowl- 
ing Green, Ohio. 

DE KALB COMMERCIAL BODY CORP., 
DeKalb, Ill. 

FANSTEEL METALLURGICAL CORP., 
Vascoloy-Ramet Corp., Waukegan, III. 


BATTERY CO., Clifton, 



















GENERAL MOTORS CORP., Pontiac y 
tors Division. Plant 14. Pontiac. Mich, 
IDEAL CLAMP MANUFACTURING C0. 
INC., Brooklyn, N. Y. 
JOHNSON GAGE CO., Bloomfield, Conn, 
KEYSTONE DRAWN STEEL CO., Spring 
City, Pa. 
LINK-BELT SPEEDER CORP., Link-By 
Co., Cedar Rapids, Iowa. 
LENK MANUFACTURING CO., Newton, 
Mass. 
NATIONAL FORMETAL CO., Clevelan 
Ohio. 
NORTH AMERICAN PHILLIPS CoO.,, INC, 
Dobbs Ferry & Mount Vernon, N. Y, 
NORTHROP AIRCRAFT, INCORP« /RATED, 
Hawthorne, Cal. 
REPUBLIC STEEL CORP., Niles Steg 
Products Division, Niles, Ohio. 
ROCHESTER MANUFACTURING (0, 
Rochester, N. Y. 
STANDARD ELECTRIC TIME CoO., Phila. 
delphia, Pa. 
TEMPLETON, KENLY 
Tl. 
TRIPLEX SCREW CO., Cleveland, Ohio, 
UNITED STATES ‘MAGNESIUM (0, 
Pleasant Valley, N. Y. 
UNITED STATES RUBBER CO., Provw- 
dence Plant, Providence, R. I. 
VULCAN STEEL PRODUCTS CoO., Brook- 
lyn. WN... ¥. 

WESTERN ELECTRIC 
Shops, Lincoln, Neb. 
WICO ELECTRIC CoO., 

Mass. 


* “E” Star Awards * 


for continuous meritorious services on the 

production front have been awarded to the 

following firms: 

BAKER BROTHERS, INC., Toledo, Ohio. 

BENDIX AVIATION CORP., Bendix Radio 
Division, Baltimore, Md. 

BENDIX AVIATION CORP., Eclipse 
Pioneer Division, Teterboro, N. J. 

BOWSER, INC., Fort Wayne, Ind. 

CONTINENTAL RUBBER WORKS, Eris, 
Pa. 

FANSTEEL METALLURGICAL CORP, 
Tantalum Defense Corp., North Chicago, 
Til. 

INDEPENDENT 
co., Aurora, Ill. 

W. H. NICHOLS AND SONS, INC., Walt 
ham, Mass. 

VITA-VAR CORP., Newark, N. J. 


& CO., Chicago; 


CO., Lincoln 


West Springfield, 


PNEUMATIC TOOL 





GM Purchases Land 
Near Atlanta, Ga. 


C. E. Wilson, president of General 
Motors, has announced the purchase of 
a 250-acre tract near Atlanta, Ga., asa 
possible site for a postwar General Mo- 
tors assembly plant. The unit would§ 
assemble Buick, Oldsmobile, and Pon- 
tiac cars. Before the war, G.M. had 
B-O-P assembly plants only at South- 
gate, Calif., and Linden, N. J. Prev 
ous announcements told of plants for 
plants at Kansas City and Wilmington, 
Del., and it also is understood that an 
additional one may be constructed in 
Massachusetts. 














Goodyear to Open 
South African Plant 


The Goodyear Tire & Rubber Co. al 
nounces the establishment of a rubber 
manufacturing plant in the Union of 
South Africa. The new plant will be 
located at Uitenhage, Cape Colony. It 
will have an initial daily capacity 
about one thousand tires. Construction 
contracts will be awarded soon. 
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TRACTOR-TRAILER BRAKES 


Meet Future Transportation Demands? 


WHEN BOTH ARE EQUIPPED WITH 
WARNER varviow ELECTRIC BRAKES 








After the war, the demand will be to move heavier loads faster over present highways — and with 
greater safety. More powerful engines will pull these heavier loads faster on the level—easier on hills. 
Just so, more powerful and better controlled brakes will be a “must”—to let them down the other side 
Brie, at highest speeds commensurate with safety. 




















- Warner Vari-Load Electric Brakes have performance-proved their controlled braking power on 
thousands of trailers in essential wartime transport work, and on more thousands of trailing vehicles 
in the mechanized forces of Allied armies the world over. After the war, Warner Vari-Load Electric 
Brakes will be available for BOTH tractors and trailers — providing instant and complete control fat 
greater than any braking method now provides. Controls on the dash will permit pre-setting the 
correct braking power to fit BOTH load and road conditions. With this absolute control, all brakes on 


- the tractor and trailer will “come in” at the same instant but with varying amounts of power. Thus the 
2 of 
iS a 


_ stopped quickly and safely — to afford greater protection to drivers and loads, reducing maintenance 





tendency to skid or jack-knife will be prevented — heavy tractor-trailer trains can be slowed down or 


costs, and avoiding costly lost time due to wrecked equipment. 


oe 
S 
; 


th- 
Aa WARNER ELECTRIC BRAKE MFG. CO., BELOIT, WISCONSIN 






WARNER 


Only a few flexible wires. 
Nothing to freeze, chatter 
or get knocked off — No 
complicated mechanisms, 










Volume Car Production 
(Continued from page 17) 


full scale production, and the amount 
of labor trouble. 

While sheet steel has been one of the 
most critical bottlenecks, this situation 
is expected to clear up shortly, now 
that most war work is finished. It may 
take sometime for the mills to convert 
back to rolling sheet, but most observ- 
ers believe that the situation will clear 
up in from 30 to 60 days. Textiles, tin, 
crude rubber, and chromic acid still are 
troublesome, but are not expected to 
stall output of cars. Lifting of controls 


One easy twist of 
the wrist puts into 
operation this multi- 
goces lift at the 
acific Lumber Com- 
pany’s plant. 
* 


Dependable NOPAK 
Air Cylinders do the 
work ... replacing 
manual labor with 
tireless, instantane- 
ously responsive air 
power. 


Lumber Conveyor 
Sections NOPAK 
Controlled! 


Here is another illustration showing how the Pacific Lumber Co., 


over steel, copper, and other materials 
by WPB will be a big help, since the 
automobile industry now can bid on 
equal footing with other industries 
which heretofore had enjoyed rated or- 


ders for steel and other scarce ma- 
terials. 
While machinery for the limited 


quota of 246,000 cars which WPB hac 
authorized for the last half of 1945 was 
no particular problem, the additicnai 
equipment needed for unlimited produc- 
tion now permitted will take a little 






Scotia, Calif., employs NOPAK Air Cylinders and NOPAK Valves 
to control the flow of stock through different mill operations. 


The workman manipulates a NOPAK Hand Operated Valve con- 
trolling a group of 10” NOPAK Air Cylinders, which raises the 
row of lifts at an angle. Gravity then transfers the partially proc- 
essed lumber to the parallel conveyor at the left. 


NOPAK cylinder power is used throughout Pacific’s conveyor sys- 
tem to facilitate material handling with minimum manpower. It 
keeps production moving at a steady pace, eliminates delays and 
replaces tedious and tiring manual labor. 


Similar uses of NOPAK Valves and Cylinders in your plant in 
pushing, pulling, lifting, holding or clamping operations may point 
the way to higher efficiency, lower operating costs, more efficient 
handling of cumbersome materials. Why not investigate? Consult 
your nearest NOPAK representative or write. 


GALLAND - HENNING 
MFG. CO. 


2774 South 31st Street 
Milwaukee 7, Wisconsin 





ALVES AND CYLINDERS 


DESIGNED for AIR and HYDRAULIC SERVICE 


A 4836-12I1-A 







more time. However, much yi } 
available from surplus stocks and 4 
machine tool industry will be in & Dog 
tion to make swift deliveries now 4, 
war work is finished. It is estima 
that by shortly after the first of 4 
year, most of the machinery needed y; 
be available. Plant clearance mug} 
speeded up considerably and undoy} 
edly will be. Actual contract settleme 
can be put off until later, but moyjy 
out machinery and surplus materia] 
imperative. Reports indicate that Rg 
construction Finance Corp. procedurd 
are working quite satisfactorily in ge 
ting machines out of the plants jp 
fairly short time. 

The outlook on labor is more omino 
than any other on factor. The UA¥ 
CIO has unlimbered its big guns for g 
attack on wage rates and already h 
made demands on General Motors ay 
Chrysler for pay boosts of 30 per cen 
and is expected to do the same at For 
and the other companies. Neither G} 
nor Chrysler has made a reply, but | 
is a foregone conclusion that the ay 
swer will be a short and emphatic m 
Pay issues always are a matter of n 
gotiation and the issue will be worke 
out between the parties in due course 
but it may mean crippling strikes, 

How many cars will be built yet thi 
year is at best anyone’s guess, but esti 
mates vary from a conservative figurs 
of 400,000 to more optimistic predic 
tions of 700,000. There is no doubt that 
once it gets going, the industry wil 
pick up speed at an amazing rate and 
the general opinion prevails that th 
prewar level of production will b 
reached shortly after the first of the 
year. All limitations have been re 
moved from truck production, also, and 
one seasoned observer predicts that the 
combined output of trucks and automo 
biles this year will be more than one 
million units. 


Immediate Delivery of 
A-L Parts Is Assured 


Customers of The Electric Auto-Lite 
Co. have been assured that all of the 
company’s manufacturing plants wil 
continue to remain in operation in order 
to insure immediate delivery of both 
original and replacement parts. 

The assurance was given customels 
by Royce G. Martin, president, in a spe 
cial announcement that though “a com 
plete inventory is most important, the 
demands from our civilian customels 
are so pressing that it will be impo 
sible to close down for that purpose @ 
this time.” 





Foundry Rubber Compound 
Buys Bonis Business 


Foundry Rubber Compounds Corp., of 
Washington, D. C., has announced the 
purchase of the Bonis permanent mold 
and die coating business of the St 
John X-Ray Service, Inc. These Bons 
products will augment the formers 
regular line of rubber-base patter! 
core and mold coatings. 
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were The result will show that CLUTCH HEAD Screws have exclusive features 

oie’ and advantages that out-mode all other screws on the market today... 

an one each a factor that contributes importantly to the Jower final cost of 
assembly and servicing. 

FOR SPEED . . . Center Pivot entry into the wide roomy Clutch makes straight driving 

automatic and smooths out slow-down hesitation. 

FOR MORE SPEED . . . Driving engagement is all-square. Flat sides of bit contact 
to-Lite straight walls of Clutch for effortless, therefore easier and faster, drive home. No 
of the ride-out as set up by tapered driving. No fatiguing end pressure to combat. No 
s will delay replacing reamed screws and chewed-up heads. 
| order FOR TWO-WAY SAFETY . . . Automatic dead-center entry and positive torque drive 
E both (without ride-out) eliminates the slippage hazard . . . protection against injury to 

manpower and damage to materials. 
omers 







FOR A NEW LOW IN TOOL COST . . . The rugged Type ‘“‘A’”’ Bit stands up through 
long ‘‘non-stop” spells, driving extra thousands of screws without interruption. 
Reconditioning to original efficiency requires only a 60-second application of the 
end surface to a grinding wheel. 


SAMPLE SCREWS AND BIT SENT ON REQUEST 


a spe- 
4 com- 
it, the 
comers 
mpos- 
ose at 





FOR SIMPLIFIED FIELD SERVICE . . 


This is the only modern screw 
basically designed to operate 
with an ordinary type screw- 
driver. With a Type “‘A’”’ driver, 
the Lock-On feature permits 


FOR BREAKING "BOTTLENECKS" . . 


A reverse turn of the Type ‘‘A”’ 
Bit in the Clutch recess forms 
the Lock-On, uniting screw and 
bit as a unit for easy one- 
handed reaching to hard-to- 

















nds 








rp., of get-at spots. Lock-On is auto- the withdrawing of screws un- 

cd the matically released by normal damaged and held safely for 
- driving of the screw. re-use. 

ie vl 

Bonis 

me UNITED SCREW AND BOLT CORPORATION 


tterl, 


CHICAGO 8 CLEVELAND 2 NEW YORK 7 
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Substitute Motor Fuels 


(Continued from page 21) 


tests on the latter, and those on the 
single-cylinder engine at a compression 
ratio (5.11 to 1) suitable for gasoline, 
agreed in showing that alcohol gives 
slightly higher power (2 per cent to 5 
per cent) than gasoline, with the other 
blends intermediate. All of the sub- 
stitute fuels likewise showed a slightly 
higher thermal efficiency, particularly 
in the region of lean mixtures, as shown 
in Fig. 4. No significant change in 
spark advance was required for the 
substitute fuels. 





,.. before this stamp of Precision 


Note that the abscissa in Fig. 4 is 
Btu per hour, instead of the more fa- 
miliar term, pounds of fuel per hour. 
When hydrocarbon fuels are being com- 
pared, the two terms could be used in- 
terchangeably, as there is but little 
variation in their heats of combustion. 
However, these substitute fuels have 
quite different heats of combustion, and 
consequently different fuel rates for 
equal performance. For example, maxi-* 
mum power was reached in the single- 
cylinder tests at a fuel rate of 6.6 Ib 


appears on” | orwer Gauges 


j at very last operation performed on any Turner Gauge before packaging is the 


application of the Turner Stamp, which you see reproduced above. Prior to this, 
every Turner Gauge has been checked and double checked in our air conditioned, 


temperature controlled inspection room. Jt is your guarantee that all checking surfaces 


are accurate to your specifications. 





= — Fs =| 
SROTHES. 


60 


We make cylindrical plug gauges, cylindrical ring 
% gauges, special flush pin gauges, solid type snap *& 
gauges, Master Discs, and built-up gauges. 


ORNER CSRInNDING Coompaany 





per hr for gasoline, and at 11.4 lb per 
hr for 190-proof alcohol. As the en. 
gine responds to the heat sv pplied, 
rather than to the fuel weight supplieq 
power plots on a heat basis, as in Fig 
4, offer a more satisfactory comparison, 
Furthermore, a scale of thermal ef. 
ficiency can be superposed on such plots, 
making it possible to see at a glance the 
efficiencies of the different fuels at mix. 
ture ratios of interest. 

Some special tests were run on a 
stock automobile engine on alcohols of 
low proof. Starting an operation on 
70-proof alcohol (29 per cent by 
weight) were possible, but power, econ. 
omy, and efficiency were very low. For 
70-proof alcohol, a spark advance three 
times as great as for 200-proof alcohol 
was required, the respective advances 
being 50 deg and 17 deg for this engine, 
The volume of fuel required is rela- 
tively enormous. For example, a tank 
which would run a vehicle 200 miles on 
gasoline would run it 135 miles on 200- 
proof alcohol, 60 miles on 120-proof, 40 
miles on 90-proof, or less than 25 miles 
on 70-proof alcohol. Use of such fuels 
would certainly be a boon to the filling- 
station business! 

Studies of manifold distribution 
showed that none of the substitute fuels 
is distributed as well as is gasoline, 
This is not surprising as the manifold 
was designed to distribute gasoline, 
Differences in the volatility, viscosity, 
surface tension, and heat of vaporiza- 
tion of these fuels contribute to the im- 
paired distribution. Typical distribu- 
tion patterns for gasoline, ethyl alcohol, 
and butanol are shown in Fig. 5. 

Each of the substitute fuels tested is 
capable of use at a compression ratio 
higher than that suitable for gasoline 
of 70 octane number. Some idea of the 
performance possible with these fuels 
in engines designed for their use can 
be had from Fig. 6, and from Table 2. 
These data were obtained by operating 
the single-cylinder engine at a compres- 
sion ratio such as to give trace knock 
on the fuel under test, when the spark 
advance and mixture ratio were ad- 
justed to give maximum power. All of 
these substitute fuels are capable of 
giving greater power and efficiency than 
gasoline, if these fuels are used in en- 
gines of suitable design. 

Road vapor-lock tests were made only 
on blends of alcohol with ether or with 
acetone. For the ether blend which 
would start at OF (20 per cent diethyl 
ether in alcohol), vapor lock occurred 
at 82F. Starting at 0F would be pos- 
sible only on pure acetone, which was 
found to give vapor lock at 70F. The 
operating temperature limits for ‘hese 
fuels are thus seen to be narrower than 
for gasoline. 

Extensive tests of cylinder wear were 
carried out in this investigation. Wear 
was measured by the McKee Wear 
Gage. By means of this instrument, 4 
diamond-shaped pyramidal indentation 
0.0014-in. deep and 0.039-in. long 18 
made in the cylinder wall. As the cyl- 
inder wears, the length of the indenta- 

(Turn to page 62, please) 
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EQUIPMENT FOR AIRCRAFT 


hol, y : On every battlefront of this war where American-built 
é . planes are flying you'll find the products of Auto-Lite’s 
2 22 great manufacturing plants. Precision-built to meet the 
atio . most exacting tests, these products, some of which are shown 
line ; : below, are enhancing the Auto-Lite reputation for quality, 
the . craftsmanship and dependability. 
THE ELECTRIC AUTO-LITE COMPANY 

TOLEDO, 1, OHIO ° SARNIA, ONTARIO 
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pet This dual oil pressure gauge is one of several space High output, light weight Auto-Lite ‘aircraft co 
ses, and weight saving gauges precision-built by Auto- erators have compensating resulting in k 
rhe Lite. It records oil pressure from two engines on brush life—improved commutation and a remarkable 


ese same dial, has easy readability and high degree of ability to carry over loads. These generators are 
1an accuracy. Auto-Lite builds gauges and thermometers direct engine driven and designed to deliver 140 
to Army-Navy Air Service specifications. amperes at 28.5 volts at 2275 to 4500 r.p.m. 


ere 


TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES—EVERY TUESDAY NIGHT—NBC NETWORK 
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tion decreases, and measurements of 
the length of the indentation can be 
translated into highly accurate deter- 
minations of wear. This method has 
the following advantages: (1) as 
growth or distortion do not affect the 
result, only actual wear is measured; 
and (2) the high precision—a one-hun- 
dred-thousandth of an inch wear is de- 
tectable—shortens the test duration, 
and makes it possible to obtain com- 
parative wear determinations before 


any gross change in engine condition 
has occurred. The principal drawback 
of the method arises from the fact that 
the wear mark is quite small, hence 
inhomogeneities in 


the cylinder wall 


materially affect the result in the case 
of any given mark. To offset this, 
marks were made at 12 azimuthal loca- 
tions at each of four levels in each en- 
gine cylinder. 

In order to simulate average operat- 
ing conditions, the bank of five wear- 
test engines, including three makes, 
was operated on a cycle comprising four 
periods in which the engines operated 
1% minutes idie and 3% minutes at 
road load at 40 mph, and a 10-minute 
shutdown period during which refrig- 
erated water was circulated through the 
engine jackets. Measurements showed 
that this cycle duplicated the results of 
lengthy road tests very well. It was 





WYMAN- 





Every Wyman-Gordon forging is 
quality controlled . . . and behind 
every Wyman-Gordon forging stands 
the broadest and longest experience 
in the drop forging industry . . 
Wyman-Gordon forgings are made 
today from five to five hundred 
pounds. 


GORDON 





e MASSACHUSETTS 


DETROIT, MICHIGAN 









found necessary to control the coolay 
temperature during shutdown quit 
closely. It was also found that atm. 
pheric humidity had an effect on weg, 
presumably through its effect on ¢q. 
rosion. 

None of the substitute fuels gave a 
much wear as did gasoline. The aye. 
age wear with gasoline and with 4. 
cohol at the various levels is plotted jy 
Fig. 7. Results with the other substi. 
tute fuels were about the same as with 
alcohol. It was also found, as has bea 
reported by many investigators, tha 
the wear increased rapidly at lowe 
temperatures. This effect, which was 
quite pronounced below 50F, is pre 
sumably caused by accelerated corr. 
sion during the shutdown period. The 
wear on the starting-test engine, which 
operated at temperatures from +60F 
to —20F, was many times that of the 
wear-test engines. 

Oil dilution was not detectable with 
the substitute fuels, although several 
per cent dilution occurred when operat 
ing on gasoline. Contamination of the 
oil occurred only with alcohol of very 
low proof, with which an _ excessive 
amount of water found its way into the 
crankcase, and formed an emulsion with 
the oil. Engine deposits were greatly 
reduced when operating on the substi- 
tute fuels. The average oil-free de 
posit in 40 runs on gasoline was 27.56 
grams; for 14 runs on alcohol, it was 
4.96 grams. Part of this reduction can 
be ascribed to the fact that only the 
gasoline contained tetraethyl lead, 
which catalyzes the formation of en- 
gine deposits, as well as adding lead 
salts directly to the deposit. Another 
part of the reduction in all probability 
arose from the lesser dilution of the 
lubricating oil when operating on the 
substitute fuels. 

Specific tests showed that the substi- 
tute fuels did not have a deleterious ef- 
fect on the fuel pump diaphragms, and 
that tank evaporation loss would be less 
than with gasoline. In the course of 
over two years intensive testing, no op- 
erational difficulties were encountered 
which could be charged to these fuels. 
Two cars, operated in daily service for 
several thousand miles each on the sub- 
stitute fuels, performed satisfactorily 
and have continued to do so on gasoline 
since this phase of the work was con- 
cluded two years ago. 

























Tests on Gaseous Fuels 

A series of tests was made on an en- 
gine equipped to operate on either gas0- 
line or producer gas from charcoal. As 
shown by Fig. 8, only a little over half 
as much power was obtained when op- 
erating on generator gas as on gas0- 
line. The comparative consumption of 
charcoal and of gasoline at various 
loads at 1800 rpm is shown in Fig. 9. 
The specific fuel consumption of char- 
coal is nearly twice that of gasoline, 
over the load range attainable with both 
fuels. At 12.5 bhp (about one-third 
load for gasoline), one gallon of gas 
line could be replaced by roughly 11 lb 

(Turn to page 66, please) 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 









Sarame he DISC is Z FACED... 


Greater Braking Power 







Less Pedal Pressure 










very 

Ssive 

o the 

with 

eatly 

ibsti- 

. de. No Brake Drums 

27.56 

was 

| Can 

the 

lead, 

ene 

lead 

ther 

ility 

the 

the 

pstic  — inch for square inch, there is in these brakes, it makes possible the 

. just twice the brake lining area in a Disc utilization of the vehicle’s momentum to 

on Brake ... that’s why engineers for years increase braking power. Results: brakes 

> of have recognized the basic advantage of that require far less pedal pressure .. . 

be the Disc Brake Principle. function with equal effectiveness in con- 

~m trolling both forward and backward mo- 

= Now, in the Lambert Disc Brake, this tion... eliminate all brake drum troubles 

rily disc principle has been successfully ad- ...and many otheradvantages, all of which 

line vanced in its development and utilized are described in the complimentary book- 

will for Hydraulic, Airand Mechanical Brakes. let available to those who have a part in 
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Products of a Division of the Auto Specialties Mfg. Co. 
St. Joseph, Michigan * Windsor, Ont., Canada 
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New Profilometer Tracer Extends | 
Range of Roughness Measurement 


Quality control of surface finish can be applied more conven- 
iently to a greater range of work with the new, all-purpose Type 
AW Tracer for use with Profilometer equipment. 


The particular advantage of the Type AW Tracer is that it is 
completely self-adjusting for use on all surfaces—flat surfaces, 
outside diameters, and inside diameters as small as 4” ID. This 
Tracer can also be used on both internal and external tapered 
surfaces and on gear teeth. 


The Type AW Tracer further rounds out the line of Profilometer 
equipment for the quick and efficient measurement of surface 
roughness. Surface finish is an important part of quality control 
and foresighted manufacturers are urged to talk with one of our 
field engineers about the advantages of Profilometer equipment. 
A letter to Physicists Research Company will enable our field 
engineer in your vicinity to arrange a visit to discuss and demon- 
strate the Profilometer. Profilometer catalog on request. 





Pictured above is the Type AW Tracer 
used with Type V Mototrace to measure 
surface roughness of an external taper. 


Profilometer is registered Trade-Mark indicating 
Physicists Research Company’s brand of surface 
roughness gaging equipment. 


PHYSICISTS RESEARCH COMPANY 


343 SOUTH MAIN STREET - ANN ARBOR, MICHIGAN 








cf charcoal. It was noted that a much 
greater spark advance was required for 
maximum power with charcoal gas 


| than with gasoline. Engine wear tests 
| have not been made when operating on 


charcoal gas. 


In an engine designed for its use, 
charcoal gas would be a very satisfac. 
tory fuel. The knock rating of the 
principal constituent, carbon monoxide, 
is above the highest recognized stand- 
ard by present test methods. A suitable 
engine for charcoal gas would be super- 
charged to restore full power, and 
would be of compression ratio such 
as to take full advantage of the anti- 
knock value of this fuel. Such an en. 
gine would probably consume about 
eight pounds of charcoal in doing work 
done by a conventional engine on one 
gallon of gasoline. 


Servicing of the gas generator con- 
stitutes the greatest drawback to the 
use of charcoal as an automotive fuel, 
The filters require frequent cleaning, 
even on the best grade of charcoal ob- 
tainable. In these tests, the interval 
between cleanings varied from 3 to 50 
hours, averaging about 20 hours. Start- 
ing usually required about 2 minutes, 
and with proper technique, was not a 
problem. The personnel engaged on this 
phase of the work felt, however, that 
operation on any liquid fuel would be 
preferable to operation on charcoal. 


Conclusions 


Operation on substitute fuels such as 


| alcohol or acetone-butanol is feasible, 





and should not increase maintenance. 
Such fuels can be adapted to a consider- 
able range of climatic conditions by use 
of appropriate blending agents. Maxi- 
mum power may exceed that with gaso- 
line by a few per cent. Specific fuel 
consumption, or fuel mileage, is ap- 
proximately proportional to heat of 
combustion. As hydrocarbons have 
higher heats of combustion than other 
liquids, no substitute liquid fuel will 
give as good mileage as ordinary petro- 
leum fuels. Engines especially de- 
signed to exploit the anti-knock prop- 
erties of substitute fuels would reduce 
this mileage difference. Where liquid 
fuels are not available, charcoal gas can 
be used in automotive equipment, at a 
sacrifice of nearly half the power, and 
with a notable increase in maintenance 
required. 


More than Half of Nation’s 
Tires are Now Synthetics 


More than half of all the estimated 
100 million automobile wheels “still 
rolling” on American streets and high- 
ways are now rolling on synthetic rub- 
ber. Substantially all passenger-car 
tires made and sold since the fall of 
1943 have been all-synthetic in rubber 
content and about 85 per cent of the 
“camelback” used in retreading and re- 
capping in that same period also has 
been synthetic. 
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New Production Equipment 


(Continued on page 38) 


; introducing a new power hydraulic 
press. 

| With the traveling ram at one end 
{the press, the crane can lower heavy 
york into place on the machine and 
then the traveling ram can be placed 
wer the work wherever required. 

The traveling ram rolls on four ball 
jearing equipped wheels and the bal- 
saced ram assembly is said to roll with 
remarkable ease. The table is equipped 
with “V” slide on which are mounted 
pring loaded centers and checking 
rolls. 


FULLY automatic crush form con- 
‘. tour grinder is now in production 
at the Thompson Grinder Co., Spring- 
field, Ohio. This machine was designed 





Thompson crush form contour grinder 


for mass production of highly compli- 
cated contours, but it can mass produce 
conventional surface grinding jobs as 
well, 

Thompson crush form contour grind- 


Special Holding Fixture 
Speeds Production 





The accompanying illustration 
shows a special workholding fix- 
ture developed by the Landis Ma- 
chine Co. for use with its Landmaco 
threading machine for threading 


fuze adapters. The concentricity 
between the thread of the adapter. 
which screws into the nose end of 
the shell, and the bore of the 
adapter must be held to close toler- 
ances. This special workholding 
fixture provides a means for main- 
taining these close tolerances with 
« simplicity of operation which as- 
sures maximum production possi- 
bilities. 


September 1, 1945 


ers may be semi-automatic or fully au- 
tomatic depending on the application. 
However, the machine illustrated was 
designed for mass production and in- 
corporates electrically actuated and 
controlled grinding and crushing cycles, 
completely interlocked. Aside from 
lowering the head for contact between 
wheel and crusher roll for crushing 
ana truing, operation is fully auto- 
matic and after original setup the op- 
erator simply presses a_ series of 
starter buttons to put the machine 
through its various cycles of operation. 


[ uiueteatep is an adaptation of a 
heavy-duty Baker drill for a special 
purpose drilling job when fitted with a 
special drilling head and fixtures by 
the Buhr Machine Co., Ann Arbor, 
Mich. As adapted by Buhr the machine 
is designed for drilling a group of 
4590-14-in. holes in an aluminum air- 
craft cooler plate. The drilling ‘head 
has 51 water-cooled spindles. The 
clamping fixture holds 10 parts at a 
time and is mounted on a compound in- 
dexing table for positioning the parts 
to 65 different stations. The machine 
is provided with a safety feature to 
make sure that drills cannot feed down 
until the index table is locked in place. 
(Turn to page 70, please) 





Botn ErricikENt... 


AND DrADEW ACCURATE! 





War birds of the United States Navy are writing their own glorious 
saga of their accomplishments. The men who fly them, and the planes 
themselves, must be fully efficient and deadly accurate in the perfection 


of their workmanship. 


Those of us who are privileged to manufacture a portion of the supplies 
needed by both the Navy and Army airmen realize that we, too, must be 
efficient and accurate in the goods we produce. An “Arresting Hook” must 
work. It cannot fail. It suffers tremendous strain whenever a war bird 


alights in its “flat top” nest. 


Arresting Hooks for Naval aircraft are one of several hundred highly 
stressed and precision parts we forge, weld and assemble for the war 


program. 


The skill, craftsmanship and facilities necessary to produce these items 
can also serve you. Just write to us, today. 


BUY UNITED STATES WAR BONDS AND STAMPS 


=a aS 
* AIRCRAFT MECHANICS ~ 


COLORADO SPRINGS, COLORADO 
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The makers of temperature responsive 
controls—now playing an indispensable 
part in winning the war—will take an 
even greater part in building a better 
postwar world. 


The demands of Industry for devices 
to control processes, to assure exact 
temperatures, to protect machines or 
motors against heat or stress— 


The demands of Transportation for 
proper temperatures in both passenger 
cars and in freight-cars carrying perish- 
able goods, as well as for giving the 
““green light’’® to over 500,000 miles of 
rails, 24 hours a day— 


The similar demands of aviation, and 
even of our private automobiles, in 
which there are now more than 16 ap- 
plications of bimetal control; and the 
insistent demands of our homes for 
more and better automatic home 
appliances— 


From all these sources the builder of 
thermostatic controls may confidently 
expect a flood of orders when peace 
comes again. And in addition, he may 
rely upon many new developments in 
which Chace Thermostatic Bimetals can 
profitably be used. Over 20 years of 
Chace experience will be at his command. 


wae AGEco 


Thermostatic Bimetals and So ial Alloys 
1610 BEARD AVE + DETROIT 9, MICH. 
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Baker drill with special drilling head 





All of the gears in the drill head are 
shaved and_ induction-hardened for 
long life and trouble-free operation. A 
coolant pump provides the stream of 
coolant for the drills, the flow being 
automatically shut off when parts are 
being loaded or unloaded in the fixture. 
This machine has a productivity of 
150,000 drilled holes per hour. 


R. D. WOOD co., Philadelphia, Pa., has 

placed on the market a 50- ton, 
self-contained molding press, for the 
molding of plastic products. It may be 
overated at any required pressure from 
200 psi to 1000 psi, with corresponding 
tonnage variations of 10 to 50 tons 
through adjustment of pressure control 
hand wheel. The press operation is 
controlled by a lever-operated four- 
way piston-type valve arranged to ex- 
haust automatically by a timer con- 
trolled solenoid. 

The pressure is supplied by a duplex 
rotary piston pump, driven by a 3-hp, 
1200-rpm motor. Pump has a low pres- 
sure capacity of 34 gpm at 150 psi and 
a high pressure capacity of 3.68 gpm at 
1000 psi. 


(Turn to page 72, please) 
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Molding press made by R. D. Woed Co. 
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Special V-7 with 4 broaches for finishing 
inside surfaces of propeller component. 
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Tomorrow's streamlined sewing machines will 
hum busily in millions of postwar homes . . . for many of their 
precision parts will be mass-produced speedier, better and 
more inexpensively by modern broaching methods. 


Scores of leading manufacturers, desiring 
maximum efficiency in the production of their postwar prod- 
ucts, have placed their problems squarely upon the broad 
shoulders of the Lapointe engineering staff. 

In each instance, Lapointe experts made a 
thorough study of both product and plant before submitting 
a recommendation. Usually, it disclosed how a switch to 
broaching of precision parts would bring about a substantial 
saving in money, time and valuable floor space. Such a 
recommendation should be of value to you, too, so contact 
the Lapointe engineering staff without delay. 


* 


iF YOU PLAN FOR TOMORROW . . . CONSULT LAPOINTE TODAY 





rADRECT ABSAMUEAR TH rne r ppnaeAu a 7 7 ' a a a 
ARGEST MANUI URERS OF BROACHES AND BROACHING MACHINE 


RIES B September 1, 1945 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





The press is furnished complete with 
indicating gages and is ready to be 
placed in operation upon making con- 
nections to electrical supply lines. 


NEW %-in. capacity pneumatic im- 

pact wrench with straight-type 
grip and lever control has been brought 
out by The Aro Equipment Corp., 
Bryan, Ohio. 

This tool is particularly suited to as- 
sembly-line jobs of nut-setting and 
screw-driving. Through its torque con- 
trol mechanism, stretching or “burn- 
ing” of threads is eliminated. It has a 
calibrated adjusting screw on the side 
of the motor that enables the operator 


to set any bolt or nut to any desired 
tension. 

The control is obtained primarily 
through the construction of the roller 
clutch impacting mechanism. The roller 
clutch impacting mechanism consists of 
only four major parts—anvil, hammer 
and two cylindrical steel rollers. When 
in operation, the centrifugal force 
throws the two steel rollers out against 
the hammer where they are caught in 
shear between the hammer and anvil 
members, This transfers the full 
torque through to the work in the form 
of a sudden impact. 

When the selected torque is obtained, 
the rollers rebound from the anvil face 








Ingenious New 





Now! Projection Welding of Two 
Studs to Housing in One Operation! 


The series of P-20 Peer Welders were developed to 
provide manufacturers of sheet metal and wire 
products with automatically air operated machines 
capable of high speed precision projection and 
eneral spot welding. They are sturdily constructed, 
ow priced, direct air operated, press type machines. 

Shown above, is a Peer P-20 set up with safety 
guard which is so adjusted that, when lowered, it 
trips the switch and causes the welder to pass 
through a complete welding cycle before the ma- 
chine automatically lifts the guard and stops, ready 
for the next operation. Other means such as a foot- 
switch control, can also be used to actuate the 
welding cycle. 


The standard cylinders furnished with these weld- 
ers provide nominal electrode force up to a maxi- 
mum of 1000 Ibs. Pressures are easily adjusted by 
the air pressure regulating valve. The welders may 
be operated with strokes suitable for work at hand 
within the range of from 0” to 3”. 


Shown at right, is the wrapper from a package of 
Wrigley’s Spearmint Gum. This famous wrapper 
will remain ey until conditions permit Wrigley’s 
Spearmint manufacture in quality and quantity for 
everyone. Wrigley’s Spearmint Gum, will, one day, 
be back as “a help on the job” to workers in in- 
dustry. Until then, we ask you to remember this 
wrapper as a guarantee of finest quality and flavor 
in chewing gum! 


You can get complete information from Pier 
Equipment Mfg. Co., 8 Milton St., Benton Harbor, Mich. 


Technical Methods 


Available Now to Industry in General 















Air Operated Press Type Spot Welder 





Remember this wrapper 
Z-82 
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and do not allow the hammer to engay, 
tor impact. This method of impacting 
prevents any stretching of the threaj 
on either the stud or bolt and guaray. 
tees maximum torque. 
The Model 3012 has a %-in. squay 
7 

















Aro impact wrench 

















drive with capacity for %-in. bolts anj 
nuts, weighs only 1% lb, and is 6% in, 
overall in length. Its small size enable 
the operator to use the tool in corner 
or other hard-to-get-at places. Thi 
same tool is also available with button 
control or in pistol grip type. 















Ryan Nomogram 


Speeds Computation 
of Tensile Strengths 


NOMOGRAM designed at the Ryan 

Aeronautical Co. is said to save 9% 
per cent of computation time in check- 
ing aluminum test bars. The procedure 
for using the nomogram is as follows: 
(1) The cross-sectional area of the test 
bar is determined by locating the width 
and thickness dimensions on the two 
scales marked “dimensions,” laying a 
straightedge between these points and 
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Ryan nomogram designed to com- 
pute tensile strengths quickly. 







reading the area from the middle scale 
where the straightedge intersects it. 
(2) Locate this area figure on the first 
scale and plot the yield or ultimate 
load, obtained from a test on the tensile 
testing machine, on the second scale 
marked “load.” (3) Lay a straightedge 
between these points and read the tel 
sile strength in psi from the third 
scale where the straightedge inter 
sects it. 
















Production of Metal Parts 


@ arc Welding has clearly proven its ability to Seas 
reduce the weight of metal parts while providing Flame Hardening increases the surface hardness of metal parts without 
maximum joint-strength. The aircraft beaching gear affecting the toughness of the core metal. Special flame-hardening set-ups 


shown here are typical of the many parts now being are easily devised for localized hardening of large or small parts at points 
fabricated by arc welding. of heaviest wear. 


Machine Gas Cutting speeds the shape-cutting of a ¥ 
wide range of steel parts of any commercial thickness. Thin 
gauge parts may be stack-cut in quantity with remarkable 
uniformity and accuracy. Airco makes gas cutting machines 
in sizes for every requirement. 


Pag RE pacha 


Oxyacetylene welding is widely used for welding 
light-gauge metals of virtually every analysis. This 
method has a host of applications in aircraft and auto- 
motive manufacturing. 
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GET SET NOW- 


* 
Toledo PRINTWEIGH Scales 
keep weight records right! No 
hurffan mistakes in reading, re- 
membering and recording can 
slip in. For modern control in 
receiving, shipping, batching... 
get set now with Toledo 
PRINTWEIGH! Toledo Scale 
Company, Toledo 12, Ohio. 


TOLEDO 


HEADQUARTERS FOR SCALES 
























Tire Inflation 


(Continued from page 39) 


the two members and insures long life 
for both the joint and the air seal, 
Special precautions were taken 
seal the unit against sand and gal 
water. A large spring-loaded seal of 
synthetic rubber is extremely effective 
in preventing the entrance of salt 
water. Its unique design permits the 
release of pressure from within causej 
by the, japid expansion of heated air 
, om when the unit is lubricated. Ap 
* auxiliary outer seal prevents the en. 
trance of dust or water-borne sand, 
Controls for operating tne system ar 
accessible to the driver. The main con- 
trol valve for inflating or deflating is 
located on the instrument board di- 
rectly in front of the driver. To the 
right is the tire pressure gage which 
shows tire pressure at a glance. Just 
above the gage is a plate giving the cor- 
rect operating pressures for various 
ground conditions. Individual valves 
for each of the six air lines are located 
on the left side of the gunner’s seat 
within easy reach of the driver. These 
are used to shut off one or any combi- 
nation of air lines to the tires in order 
to maintain pressure or to force more 


| air to a damaged tire. 





The Duck is equipped with an 11.00x 
18 desert-type tire which has relatively 
few plies. This permits the tire to 
flex easily and to increase considerably 
its ground contact area when the air 
pressure is reduced. For highway op- 
eration, the tire is inflated to 40 pounds 
pressure. Reduced to 12 pounds pres- 
sure, it rolls over the soft ground in- 
stead of digging in. In crossing sandy 
beaches, low tire pressure is necessary 
to secure flotation and traction, but be- 


| yond the beaches, operation at these low 


pressures would ruin the tires in a very 

few miles. To insure proper traction 

and longer tire life, the pressure is 

reguiated to suit the type of terrain 

overghich the vehicle is being driven. 
? 


Willow. Run 


(Continued from page 51) 


Plant clearance at Willow Run is now 
underway and still avill take a few 
weeks to finish. Since Kaiser-F'razer 
has not yet announced its policy on 
whether it will’ buy or manufacture 
component parts, there is little indica 
tion of the size of the tooling job re 
quired. However, it is evident that 
even though engines, transmissions, 
axles and other complicated assemblies 
are purchased from outside sources, the 
tooling and equipping of an automotive 
plant for assembly requires several 
months and a hefty outlay of capital 
when starting from scratch. About the 
earliest production could start after 
acquisition of the plant would be six 
months, according to veterans. in the 
automotive field; and even to ‘accom 
plish that would require the most 
optimum conditions. 
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BURRS NO LONGER SNAG! 


Before Phillips Recessed Head Screws were used for trim 
and seat assembly in this motor bus, burrs on slotted 
screws snagged passengers’ clothing, caused many nuis- 
ance complaints. In spite of extra time for slow hand 
driving, and smoothing heads, some burrs got by. 





PLANS GET O.K. TAG! 


Because Phillips Recessed Head Screws take heavier driv- 
ing pressures without danger of burring, driver skids, or 
slant driving, fastenings are stronger, more rigid than with 
slotted screws. Designers are freed of slotted head handi- 
caps, can often reduce number of screws needed. 


NO ASSEMBLY LAG! 


With Phillips Screws, burr-trouble ended, and savings 
began—as much as 40% in assembly time and labor, 
because power driving became practical. Also saved was 
the time formerly wasted disassembling, refinishing, and 
reassembling parts scarred by driver skids. 





APPROVALS "IN THE BAG"! 


Burr-free Phillips Screws are not only kind to clothing... 
the Recessed Head on exposed surfaces looks better, 
blends with the practical smartness of modern design. 
Give your product this cost-trimming, customer pleasing 
sales appeal! 


Its Phillies --- the engineered recess! 





American Screw Co., Providence, R. !. 
Atlantic Screw Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 


The H. M. Harper Co., Chicago, I. 
International Screw Co., Gamer Mich. 
The Lamson & 3 


x In the Phillips Recess, mechanical principles are so correctly applied 
% that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
... It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 

. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% -—cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS %é2<' 


WOOD SCREWS e¢ MACHINE SCREWS e Heat! @ SCREWS ¢ STOVE BCLTS 


SCREWS 


Made in all sizes, types and head styles © © © © © © @ @ 


Pheoll Manufacturing Co., Chicago, Hf. 
Reading Screw Co., Norristown, Pa. 





Manufacturers Screw Predets, Chicago, tl. 
Milford Rivet and Machine Co., Milford, Conn. Shakeproof inc., Chicago, Il. 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
New England Screw Co., Keene, N. H. 


Co., land, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 


Scovill Manufacturing Co., Waterville, Conn. 


The Steel Company of Canada Ltd., Hamilton, Canada 
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General Screw Mfg. Co., Chicago, III. 


Parker-Kalon Corp., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. |. 


Wolverine Bolt Co., Detroit, Mich. 
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drive worms. These steel worms are 
mounted at the front of the hub on two 
SKF taper-roller thrust bearings and 
at the rear on plain bronze sleeve 
bearings. Bearing outer races and 
liners are pressed into the hub at the 
front and rear, respectively. A cap 
which covers the front worm bearings 
has an integral prong projecting for- 
ward to position and support the pro- 
peller spinner. The worm drive pinion 
gear is splined to the worm shaft and 
the pitch indicator drive gear, incor- 


Zot) NEIMAN 2eufoumance 





Gnome-Rhone Propeller 
(Continued from page 37) 


porating a shaft, is fitted over the 
pinion. Apparently the shaft of the in- 
dicator gear is designed to absorb a cer- 
tain amount of torsional load. It ex- 
tends through the hollow worm to the 
forward end before being secured 
against rotation by a pin. 

Three holes in the rear face of the 
hub, position spring-loaded, pointed 
steel plungers which contact the teeth 
of the transverse pinion gears to aid in 
maintaining tooth-by-tooth rotation. 
Other sections of the hub are profusely 

































































IKE A PRECISION-TRAINED TiAM, every well engineered product has its “key 
men’’—those vital parts that prevent friction; that make for quiet, flawless coor- 
dination. Use Aetna Bearings — for smooth, dependable “key man” performance. 


Now is an ideal time for executive key men to talk about products — and how 


anti-friction bearings can be more effectively 
used at the: “key man” posts. For industry has 
jearned this lesson: Every new product, every 
tejuvenated old product, must be adequately 
equipped with bearings if it is to meet the 
merciless competition of tomorrow. Aetna 
engineers are ready — with a wealth of use- 


itul experience: good men to talk to. 


_-KETNA BALL & ROLLER BEARING COMPANY 
4800 Schubert Avenue, Chicago 39, Illinois 


IN DETROIT: SAM T. KELLER 


7300 Woodward Avenue 
Phone Madison 8840-1-2 





MAKERS of 
THRUST BALL BEARINGS, 
Standard and Special... 
ANGULAR CONTACT 

BALL BEARINGS 
ROLLER BEARINGS 
- » + Special, 

BALL RETAINERS, 

HARDENED and 
GROUND WASHERS 

























drilled with holes and fitted with studs 
to mount the spinner and various locks, 
Three grease fittings in the front face 
of the hub direct grease to the base of 
the hub socket next to the spider arms, 

The center bore of the hub is splined 
to fit an engine shaft slightly larger 
than an SAE No. 30. The rear cone 
seat is cut into the hub, while the front 
cone face is part of a sleeve pressed 
into the hub bore. One piece front and 
rear cones are made of aluminum- 
bronze alloy as is the hub retaining 
nut. A locking sleeve, snap wire and 
shield cap fit over the retaining nut 
when it is in place. 

A section cut from the hub wall was 
analyzed to determine metallurgical 
characteristics. Microexamination jin- 
dicated a coarse sorbitic structure. Also, 
a .010 in. partial decarburization of the 
hub surface was found. This result of 
heat treating is considered detrimental 
to the strength of metal structure, par- 
ticularly propeller hubs, and has insti- 
gated extensive prevention methods in 
the U. S. A section of the hub wall, 
when subjected to hardness readings, 
was found to be of a lower hardness 
than American-made hubs. The hard- 
ness readings of the section are given 
in Fig. 7. 


Blade 


The Gnome-Rhone blade is machined 
from a solid dural forging of conven- 
tional planform and section. <A cup- 
shaped retaining nut and inner and 
outer thrust bearing races are placed 
over the blade shank during manufac- 
ture and the butt end of the blade is 
upset. A shoulder is then machined on 
the upset portion, providing a seat for 
the inner thrust bearing race. The cen- 
ter of the blade shank is bored for a 
distance from the butt end into the 
shank. An aluminum-bronze bushing 
is then pressed into the shank bore. 
This bushing fits over the hub spider 
arm when the blade is in place, trans- 
mitting torque and bending loads from 
the blade to the hub spider. 

The thrust bearing consists of 52 steel 
roller bearings fitted into a split dural 
retainer. Individual bearing sockets are 
cut into the retainer halves from their 
outside diameter and each holds two 
bearings. The outer thrust bearing 
race fits into the upper end of the blade 
retaining nut. Fig. 8 shows the entire 
blade retention assembly exploded. The 
outer end of the blade retaining nut 1s 
recessed to take a woven, grease re- 
taining packing. A split dural ring 
acts as a cone for the split dural pack- 
ing nut which screws into the retain- 
ing nut to depress the packing. Steel 
pins in the split cone and nut assure 
correct alignment. 

A bronze worm wheel is positioned on 
the blade butt by eight sleeve nuts fit- 
ting studs screwed into the butt. A 
steel spacer positions and protects the 
worm wheel which is machined with 
teeth around its entire circumference. 
Projections on the inner end of the 
wheel contact a bottoming ridge ma- 
(Turn to page 80, please) 
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UNIFIED SERVICE 








polishing. This unified eexyiow 


EQUIPMENT at | SUPPLIES 


Regardless of what equipment, controls, sup- 
plies or chemicals you need, Udylite can 


supply you. 


LABORATORY SERVICE 


Udylite maintains a completely equipped serv- 
ice laboratory, in charge of experienced elec- 
trochemists, to test your solutions periodically 
in order to keep them at full efficiency—this at 
no cost to you. : 


Sheet 






: plating room 
you have work 


ENGINEERING ee 


Udylite’s mechanical engineering statt is iike- ; 


wise available to design any type of plating - 
equipment to meet your cis Be aban terat 











RESEARCH 
Udylite’s research engineers, eee in their 


y, are , oe 
projects to fu er the improvement of metal- 1651 EAST GRAND Rar oO NV 
‘inishing processes and eae Take ad- DETROIT 11, my cca JLEVARD 


vase of rae OFFICES 1N PRINCIPA; 





CITIES 
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with 360° of 
UNIFORM 


CENTRAL 
360 


WIRE HOSE CLAMP 


Unlike other preformed clamps, 
the Central “360° provides 
unlimited clamping power... 
and remains a constant perfect 
circle with equal pressure over 
the entire 360° circumference 
of the hose .. . regardless of 
the amount of tightening pres- 
sure applied. 


DEPENDABLE 


Clamping power, even on syn- 
thetic hose, is unaffected by 
rough castings or variations in 
hose diameter and resistance. 
The “360” tightens instantly. 
Its powerful pressure grip can- 
not be loosened by the most 
severe vibration, 


EFFICIENT 


No other preformed clamp 
equals the “360” for power, 
efficiency or speed of applica- 
tion. It is America’s newest, 
most advanced wire hose clamp 
— guaranteed unconditionally 
for use on all water, oil, gaso- 
line, air and high pressure 
connections. 


Send Today por Free 
SAMPLE & BULLETIN No. 


CENTRAL EQUIPMENT CO. 


900 SO. WABASH AVE., CHICACO 6, ILL 











| down of the weight follows: 
| 48 lb; Blade assemblies—97 lb; Hub 





chined in the floor of the blade socket. | 
| The assembled blade retention system 
, May be seen in Fig. 9, a view of the hub 
| with two blades installed and the thiid 
| in the foreground. The cutaway sec- 
tion of the hub wall and worm and | 
worm boss shows the compact fit of | 


blade and worm assembly. 


Appraisal 


U.S. practice has found that coupling | 


and uncoupling a propeller to a sta- 
tionary engine nose case is not the most 
desirable means of varying pitch. 


auxiliary source of pitch - changing 
power. 

The rate of pitch change of this pro- 
peller is less than one degree per sec- 
ond at cruising speed, a rate which is 
not entirely satisfactory for combat air- 
craft. However, the quality of work- 
manship was found to be very high, 
and judging from indications of opera- 
tional wear, no serious faults or areas 
of undue wear had yet become ap- 
parent. The weight analysis indicates 
that the propeller alone is within the 
weight-for-horsepower range of present 
day controllable propellers using auxili- 
ary power for pitch change. A break- 
Hub— 


mechanism—28 lb; Total—173 !b. 


| Crossley Diesel 


(Continued from page 27) 


standard pressure results in consider- 
able reduction of stresses on the fuel 
pump and other parts of the injection 
equipment, with correspondingly re- 
duced wear and noise in operation. 
Diagrams taken over several cycles 
on a Farnboro indicator show that a 
characteristic of the combustion cycle 
is its stability and uniformity, with 


pressures on consecutive cycles very | 
results in | 
From | 


closely related, which 
smoother and quieter running. 
a noise and vibration viewpoint the en- 
gine is claimed to be comparable with 


a good gasoline engine of correspond- | 


ing type and size. 


Another important effect of this de- | 


sign is that the rate of pressure rise 


is greatly reduced, and the ratio of | 
| compression to combustion pressure is 


also much lower, enhancing the smooth- 
ness of running and reducing bearing 
loads. With a compression pressure 
(15.6 to 1 ratio) of 600 psi, the maxi- 


mum combustion pressure is only 815 | 


| psi, a ratio of 1.358 to 1, as compared 


| earlier Crossley engine. 





with pressures of 555 and 879 psi re- 
spectively, a ratio of 1.567 to 1 in the 
Pressure rise 
per deg of crankshaft angle is only 12.6 
psi, compared with 26.5 psi, while the 
“knock angle” (crank angle movement 
after tdce) is 22 deg against 14 deg. 
Main and big-end connecting rod bear- 
ing pressures are thus reduced by from 
10 to 20 per cent. 
(Turn to page 84, please) 
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The | 
/ amount of mechanism required with | 
this type is scarcely less than that re- | 
quired for a propeller utilizing an | 


WATER SYSTEMS 


—For Peaceful Cities 
and Busy Industries 


Waiting days are over! You can NOW go 
ahead with new building and expansion plans 
for a bigger and better Water System—a 
Layne Well Water System that will operate 
with the utmost efficiency—produce greater 
quantities of water at the lowest of all in 
power cost. 


Layne will need no time for conversion! 
The entire factory and all Layne Affiliated 
Companies with their drilling and installation 
crews are ready — and now are in action 
building Well Water Systems for all types of 
industries, cities, villages, mines, and irriga- 
tion projects. 


You will want your new well water system 
to embody the many outstanding and exclu- 
sive Layne features. You will want the Layne 
ruggedness of quality that insures longer life 
and the Layne unmatched high efficiency for 
low operation cost. 


Better write—or wire for full details of 
Layne's all inclusive Well Water Develop- 
ment service. For catalogs, address Layne 
& Bowler, Inc., General Offices, Memphis 8, 
Tenn. 


LAYNE PUMPS — fuji 


every need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. -» Norfolk. 
Va. Layne-Central Co., Memphis, Tenn. 
Layne-Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Charles, La. é 

so., Monroe, La. * La ay 
New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Texas Co., Houston, Texas * _ Layne- 
Western Co., Kansas City, Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, n 
Canada * Layne-Hispano Americana, 5- 
Mexico, D. F. 





WELL WATER SYSTEMS 
| VERTICAL TURBINE PUMPS 
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‘Westinghouse Maintenance Service is a nationwide 
service...as close as your telephone. It brings you 
faster, better, longer-lasting electrical repairs to keep 
your equipment at peak productive efficiency, plus a 


consulting service by experienced engineers. 


. 


If electrical machines or apparatus in your plant 
need reconditioning or rebuilding—or if you wish to 
speed reconversion—this 3-way Westinghouse Mainte- 
nance Service is prepared to help with your problem. 

Back of this service are years of experience in han- 
dling electrical and steam equipment repairs for 
practically every industry. This experience is supple- 
mented by a continuous program of research in one of 
the world’s largest laboratories to find new techniques 
and better materials for maintenance work. When 
Westinghouse handles your repairs, you benefit from a 
wea'th of practical experience, plus the latest develop- 
ments of science. 

Yor full information, call your nearest Westinghouse 
office, Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pa: J-96003 


KEE? YOUR ELECTRICAL EQUIPMENT UP TO 


Gs, & 


PLANTS IN 25 CITIES . 


REPAIRS © PARTS 
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FOR COMPLETE MAINTENANCE 
SERVICE 


In addition to experienced en- 
gineers, factory-trained repairmen 
and complete repair plant facilities, 
Westinghouse has special machines 
and test equipment, plus genuine 
Westinghouse Renewal Parts « ; ; 
all available for your electrical and 
steam repairs. 

For prompt service, phone your 
nearest Westinghouse office and 
ask for “Maintenance”. 
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In general, these results show that 
the new engine represents a closer ap- 
proach to the true constant pressure 
combustion of the Diesel cycle. That 
combustion is efficient, is indicated by 
the fact that the specific fuel consump- 
tion is 0.35 Imp pt per bhp-hr at 
slightly less than full load. 

Apart from the thermal efficiency as 
shown by fuel economy, the engine op- 
erates at such a low temperature that 
a radiator fan is not required either 
in summer or in winter under operating 
conditions in England, while the maxi- 
mum temperature of the lubricating 
oil is so low that an oil of the lowest 
viscosity is used all the year round. 


With a bore and stroke of 4.5 by 5.5 
in., giving a piston displacement of 
525 cu in., the engine develops just 
over 100 bhp at 1700 rpm. Its maxi- 
mum torque is 4600 lb-in. at 850 rpm. 

The cast iron cylinder block is 
mounted on an aluminum crankcase and 
has air-hardened cast iron “dry” 
liners. The detachable heads are in 
threes with overhead valves and down- 
turn inlet ports. Valves are operated 
by roller cam followers, short push- 
rods and rockers from a high seven- 
bearing camshaft running in an oil 
bath tunnel alongside the top end of 
the cylinder block. The tunnel also 
houses the decompressor shaft. Silicon 




















760 W. POLK ST. 


CARTER-built Trailer 
Equipped with TUTHILL 


ERE'S a trailer that any truck operator, owner or 
driver would appreciate—for it is built of lasting 
steel! Corrugated steel, strong, rigid, for the body—sup- 
ported by TUTHILL Springs, made of heat-treated, ser- 
vice-tested alloy steel! What a combination!—used by 
CARTER MFG. CO., Memphis, Tenn., in this roomy, rugged 
trailer—steeled for rough, daily usage. Both main and 
auxiliary springs are TUTHILL—tough, strong, resilient. 


Tuthill makes a complete line of leaf springs, 
standard or special. What are your requirements? 


TUTHILL SPRING CO. 
CHICAGO 7, ILL. 





WE 
RECOMMEND 





~ TUTHILL 





FOR 
QUALITY 











Quality Leaf Springs Since 1880 


DeRNIE ESS 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


chrome alloy is used for both inlet and 
exhaust valves; the latter have reney. 
able seats. 

Connecting rods are of nickel chrome 
alloy and have the bearing caps securej 
by four bolts. Big-ends have the to 
half lined with “Cromet” (aluminum 
alloy) and white-metal lining for the 
caps. The seven-bearing crankshaft js 
machined all over, statically and dyna. 
mically balanced and fitted with a tor. 
sional vibration damper of the bonded. 
metal-to-rubber disk type. Crank pins 
are 3.0 in. and journals 3.25 in. in d. 
ameter. The main bearings also are con. 
posite, with lead-bronze lower and 
white-metal upper halves. The bearing 
caps are secured by extended cylinder 
block locating bolts, with two addi- 
tional bolts for the rear and center 
bearings. 

Distribution is by triple roller chain 
“ith automatic tensioner. The fue' 
pump is driven through a 2 to 1 single. 
helical gear from a chain-driven shaft, 
while the duplex gear type oil pum 
at the front also has chain and skew 
gear drives. The larger pair of gears 
in the oil pump, deliver at high pressure 
through two filters to the main crank- 
shaft and big-end bearings and the 
wrist pins, while the smaller pair sup- 
ply oil in smaller volume and at lower 
pressure to the camshaft bearings, dis- 
tribution chain, overhead valve rockers 
and auxiliaries. There are two separate 
intake pipes leading from the sump to 
the pump sections, one, for the main sec- 
tion, having a floating uptake and the 
other submerged at a lower level. A 
full-flow pressure filter is fitted trans- 
versely under the front of the crank- 
case; it has no fins, for these are not 
required owing to the low operating 
temperature of the oil. 

The fuel injection pump unit, sup- 
plied by a 2.0 imp gal capacity Auto- 
vac tank, is of conventional constant- 
stroke type, with governor control of 
minimum and: maximum speeds. An 
air vessel prevents pulsations in the 
delivery line, which otherwise might 
have effect in reducing output at high 
speeds. Atomizers are of the spring- 
loaded automatically closed type. 

Auxiliaries include a CAV axial 
type starting motor, 24-volt 8.0 in 
generator (driven from either the er- 
gine or the four-speed transmission), 
vacuum pump for the brake servo, a¢- 
ditional oil filter of the Autokleat 
(film) type connected to the brake 
pedal to rotate the filter elements 
clear them, and oil-wetted air filter. 










































Unsalable Planes to be Scrapped 


The prompt salvaging and scrappilg 
of all commercially unsalable surplus 
aircraft in the United States, includ 
ing the vast majority of surplus com 
bat planes, was authorized by the Sur 
plus Property Board. 

In Special Order No. 11, SPB d 
rected that all commercially unsalable 
surplus aircraft and related parts and 
equipment, other than those required 
for special purposes, be salvaged and 
scrapped. 
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New Products 
(Continued from page 44) 


greatly improved surface appearance. 
The veduction of surface marks in 411 
enhances appearance and adds bril- 
liance and gloss. Welds are scarcely 
perceptible in the new material and are 
said to prove superior to regular 
polymers. 


Full-Complement 
Overrunning Clutch 


The Gear Grinding Machine Co., De- 
troit, Mich., is making a new overrun- 
ning clutch, called Formsprag, which 
consists of cylindrical inner and outer 
races, With the annular {pace between 
them filled with accurately formed 
sprags. Contact with both surfaces is 
maintained by an energizing annular 
spring at each end of the sprags. 

When torque is applied all sprags 
are rotated at the same time, gripping 
both inner and outer races. Once torque 
is removed, all sprags release—instan- 
taneously. Positive engagement and 
disengagement may be made hundreds 
of times per minute. 

Due to the large number of sprags, 
localized stress is reduced a minimum, 
and wear is evenly distributed through- 
out all surfaces. 

The torque carrying capacity of the 
Formsprag, in general, is equal to the 
torque carrying capacity of any shaft 
which has a diameter less than the di- 
ameter of the inner race. The simple 
design permits the greatest possible 
torque capacity for size and weight. 


Plastic Station Wagon Bodies 


John Tjaarda and Associates, De- 
troit, have designed and engineered a 
composite plastic station wagon type 
body. These bodies have been licensed 
to, and will be manufactured by, the 
Saginaw Body Manufacturing Co. 

The most interesting part of the 
manufacture of the bodies is that the 
complete sub-assemblies can be either 
assembled in Saginaw, or direct on the 
automobile production line. This will, 
of course, allow these bodies to be 
shipped knocked-down anywhere in the 
United States or abroad. 

All ears will be equipped with vac- 
uum operated automatic windows and 
‘orm fitting latex seats. They will be 
finished in wood veneer finishes. The 
body material is said to be impervious 
to weather conditions, lightweight, ex- 
ceptionally strong, and with high in- 
sulation qualities. 


New Pressure Transmitter 


Tiimount Instrument Co., Chicago, 
n., is Offering a pressure transmitter 
whic: makes possible, for the first 
time, the recording of pressures on any 
continuous balance potentiometer. This 
instrument simplifies many pressure 
transmission problems and makes pos- 


sible many studies heretofore im- 
Possible, 





(Turn to page 88, please) 








These Special Fastenings and Parts were selected from thousands of items 





we are continually producing to convey an idea of the extensive range of 


our service. 


Af-you are now using standard fastenings that are not fully satisfactory for 
the purpose, send us full particulars and we will gladly recommend Specials 
designed specifically for your particular application. Specially designed fasten- 
ings often eliminate extra parts and assembling operations while strengthening 


the assembly. 


Special equipment, representing the latest improvements in high speed, 
precision machinery, together with experienced engineering talent assure the 
most precise, efficient Specials that can be produced. Send samples, specifica- 


tions or blue prints for quotation. 


50% SAVINGS 
HOLTITE 


— PHILLIPS-— 


Recessed Head Fastenings 


As bit cannot slip from recessed 
head, spiral and power drivers 


can be safely used, even on fin- 
ished parts, to cut your fastening 
time in half! 





For regular. fastenings select your 
requirements from the complete line of 
HOLTITE standard’ screws, ‘bolts, nuts 
and allied fastenings, furnished with 
slotted head or ‘HOLTITE-Phillips 
Rece iH Js. * wie : 
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By means of a special switching ar- 
rangement, more than one pressure can 
be recorded on the same instrument, 
which makes this transmitter particu- 
larly valuable where a large number 
of pressures are to be recorded simul- 
taneously. 

Installation of the pressure trans- 
mitter is said to be simple, involving 
only wiring instead of piping. Size and 
weight are small, and it is available 
for any type pipe fittings. This trans- 
mitter is usable for gases or liquids for 
pressures up to 1000 psi. No batteries 
are required, and the calibration is per- 
manent. This pressure transmitter has 
a wide temperature range, and no am- 
plification is required. 


Pennsalt PRF Cemeni 


A new resin-type cemént, known as 
Pennsalt PREF cement, has recently 
been brought out by the Pennsylvania 
Salt Manufacturing Co., Philadelphia, 
Pa. This cement is a quick-setting, 
cold-hardening acid, alkali and solvent 
proof product composed of a liquid and 
@ powder which, when mixed, react 
chemically to form a cement. 

Pennsalt PRF cement has been de- 
signed specifically for bonding corro- 
sion-proof brick and tile in uses where 
both acid and alkalis are encountered. 
Typical applications are laying floors 
and drains, and lining tanks in electro- 
plating shops where a cement is re- 





YOU'LL HAVE A 

LARGER GAGING 

SURFACE WITH 
THE NEW 


ROUND GAGES 
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When you use the new Ellstrom round gage blocks, practically CHROMIUM 

all of the gaging surface can be utilized because there are no 

corners, as in the case of the square blocks. For example, the PLATED 
gaging area of a round block is .9970 square inch while the 

gaging area of a square block is .7917 square inch. Gage life 


is thereby increased. 


Chromium plating increases gage life many times over ordinary 


steel gage blocks. 


Use of the round shape gage virtually eliminates chances 
of tipping, causing possible injury to the gaging surface. 


“Flats” prevent rolling. 


NOTICE 
-.- We offer 
immediate 
delivery on 
rectangular 
gages. 


VW DEARBORN GAGE CO. 22%,.28%%,27=:7 


"inary of Chromiun Patel ce Pos 





88 





quired that will resist corrosive acids, 
alkalis and solvents. 


Torque Screw Driver for 
Hand Assembly Jobs 


A new hand tool has been idded {, 
the line of the Apco Mossberg (po, 
Attleboro, Mass. It is a torque screy 
Griver for all hand-assembly jobs op 
sheet metal, plastics and light metal, 
Its basic principle and construction jg 
identical with that of the Apco Moss. 
berg torque wrenches, measuring tep. 
sion by the relative longitudinal dis. 
placement of parallel steel bars. Inch 
pounds, in the case of the Apco Moss. 
berg torque screw driver, are indicated 
directly on the dial. The range is from 
zero to 25 inch pounds. This torque 


Acai 


== 


== 


Apco Mossberg torque screw driver 


driver comes with two bits, one for 
Phillips screws and one for slotted 
screws, together with an adapter fora 
quarter inch square socket to take & 


wrenches for small nuts, studs and. 


socket screws. 


Utility Set of Mounted 
Wheels and Points 


A new compact package of 12 
mounted wheels and points in sizes 
most commonly used is now being of- 
fered to industry as a supplement to its 
present utility set of 20 mounted 
wheels and points by the Bay State 
Abrasive Products Co. of Westboro, 
Mass. 

These utility sets are packaged in 
narrow one-piece boxes for the set of 
12 and in two-piece packages for the 
set of 20 mounted wheels and points. 

Foremen and tool supervisors will 
find these Bay State utility sets conve 
nient for putting commonly used 
mounted wheels and points at opera 
tors’ finger-tips—avoiding fumbling, 
delay and lost tools. 


Eddy Current Clutch 


The Eaton Manufacturing (0, 
Cleveland, Ohio, has originated an eddy 
earrent clutch which provides a Col 
trollable speed output from a variable 
speed or constant speed input. The de 
vice was developed for driving automo | 
tive and aircraft accessories such 48 
fans, blowers, compressors, generators, 
pumps, windshield wipers, etc., directly 
from the engine at a substantially co 
stant speed regardless of variations ™ 
speed of the driver. 


Coolant for Super-Cut 
Diamond Wheels 


A diamond wheel coolant specially 
prepared and compounded for use 
Super-Cut Zurium bonded diamol 

(Turn to page 92, please) 
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(Advertisement) 


VERSATILE MODERN 
PRODUCTION TOOLS 


READY-TO-NAIL MOULDINGS 


Decorative or utility type metal mould- 
ings with steel brads permanently at- 
tached, ready for continuous nailing, 
are made on a high production basis 
with the aid of automatic resistance 
welding employing a press type welder 
developed by The Federal Machine and 
Welder Company. The moulding is 
automatically indexed for proper spac- 
ing and the brads automatically cut and 
fed from wire reels. They go on in a 
hurry, and they never come off. The 
process is adaptable to many sizes of 
moulding and brads or nails. 


“SELF-FASTENED” FABRICATIONS 


Heavy duty metal tool and tackle 
boxes are made in the modern manner 
without the aid of any fasteners other 
than weld nuggets of the fabricated 
metal. One manufacturer has devised a 
lid-locking box in which not only is 
the box itself completely resistance 
welded, but hinges, handles and even 
the removable tray are made without 
fastenings. Using Federal spot welders 
with variable electrodes, this method 
can be made highly flexible... profitable 
on small runs of a variety of sizes and 
styles of containers. Such welders, op- 
erated according to instructions, make 
fabrications that are well nigh inde- 
structible . . . neat and modern in 
appearance. _ 















USEFUL SPOT WELDER BOOK 


Detailed descriptions of a complete 
ine of rocker-arm type spot welders 
made by The Federal Machine and 
Welder Company, plus some interesting 
discussion of the type of work to which 
they are best suited, are included in a 
new book offered by this company. 
Designated as ‘Bulletin No. 4510”, it 
contains helpful information on air- 
operated, motor-operated and foot-op- 
erated spot welders. 

The new book gives a clear idea of 
what a rocker-arm spot welder is and 
what it can do. It combines data former- 
ly available in a group of separate fold- 
ers, and is designed to simplify the 
problem of selecting the type of spot 
welding equipment best suited to par- 
ticular production set-ups. Free copies 
may be had on request. 
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SOLUTION TO 
MATERIALS HANDLING 


(PSCSOSHOHOHSEHSESHEHSSHSHHEEHSEHEHHOHHEHEEEEEEE 


CLARK field engineers are 


qualified to survey your materials handling 
problems and recommend solutions. 
The pallet system with Clark Fork Trucks 
pays dividends in time and space savings. 
If you are interested in the most 
modern methods... Write Today. 


orte ica Gacdtions y= [ouge) 


BATTLE CREEK, MICHIGAN, U.S.A. 





































Products of CLARK « TRANSMISSIONS e ELECTRIC STEEL CASTINGS 
AXLES FOR TRUCKS AND BUSES ¢ AXLE HOUSINGS e BLIND RIVETS 
INDUSTRIAL TRUCKS AND TRACTORS e HIGH-SPEED DRILLS AND REAMERS 
METAL SPOKE WHEELS e GEARS AND FORGINGS @ RAILWAY TRUCKS 
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wheels is offered by Industrial Abra. 
sives, Inc., Chicago, IIl. 

Super-Cut coolant is said to Cling 
tightly to the diamond surface ang 
form a film which prevents hot chips 
from imbedding themselves betwee 
the diamond teeth, so that wheels ean 
clean without loading or glasinz, anq 
therefore cut free and cool. 


Cold Cabinet with 
Heating Unit 


The Precision Scientific Co., Chicago, 
Ill., has designed a new Vari-Temp 
cold cabinet. This cabinet is available 
in two sizes, 1 cu-ft capacity and 8 
cu-ft capacity. It operates with dry ice 
and incorporates a heating unit in the 
cold chamber allowing a full tempera. 

ture testing range of from —90 F ty 





Vari-Temp cold cabinet 





| 220 I. Thermal losses are kept at a 
| minimum by completely insulating the 
inner wall from the outer wall. 
Constant temperature in the speci- 
men chamber is insured by an ait 
stirrer, which holds the temperature 
constant to +1 F. This fan is auto- 
matically turned off when the door is 
opened to prevent a rapid temperature 
change. A blower circulates the air to 
and from the chamber. 

















Protective Material for 
| Bus and Truck Roofs 


A ready-mixed protective material 
for bus and truck roofs will be mar- 
| keted as No. 2700 Dolfinite aluminum 
waterproofing by the Dolphin Paint & 
Varnish Co., Toledo, Ohio. It covers 
solid with one coat over any surface 
and provides an attractive appearance. 
This material is of heavy body and 
_ high aluminum content but will brush 
| or spray freely, flowing to a uniform 
surface. It is heat repelling, contains 
water and weather resisting liquids 
and can be used with or without 
primer. 
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Automotive equipment designed and built with 
Mayari R, Bethlehem’s high strength, low-alloy 
steel, is going places. Here are some reasons 
why: 
DEAD WEIGHT REDUCED AS MUCH AS 40% 
One of Mayari R’s important properties is its high yield point 
—almost twice that of mild carbon steel. Hence it affords the 
necessary strength, with lighter sections. This feature alone makes 
Mayari R worth thinking about. The weight saving—up to 40 per 
cent—that is made possible helps compensate for Mayari R's 
increased cost. Superior workability, easy weldability and feasi- 
bility of using it “as-rolled,” without heat-freatment—these make 
the finished job comparable in cost with mild carbon steel. 
ye CORROSION RESISTANCE INCREASED 
il Mayari R’s resistance to atmospheric corrosion is two to four 
air times that of copper-bearing steel, five to six times that of-mild. 
= carbon steel. In addition, Mayari R possesses great resistance to 
or is abrasion, and to impact, even at sub-zero temperatures. Tests 
a indicate Mayari R’s superior ability to hold paint. What this all 
adds up to, of course, is lower depreciation and maintenance 
charges—substantial long-term economies. 
Send for illustrated catalog that will tell you more about 
Mayari R. Address the nearest Bethlehem district 
— office, or Bethlehem Steel Company, Bethlehem, Pa. 
num 
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Machining Bronze Countershafts 
(Continued from page 24) 


the routing for the other sections and 
the second assembly are quite the 
same, save for differences in detail. 


COUNTERWEIGHT REAR—REAR HALF 


Operation and Equipment 

Inspect forgings—bench. 

Mill plain side, mill joint face, mill channel 
and relief, mill top step—Kearney & 
Trecker vertical miller. 

Mill ends, mill top—Cincinnati horizontal 
miller. 

Drill, core drill and bore 2 holes, drill, ream, 
counterbore and chamfer 2 holes—Baush 
drill. 

Form 4 tapered slots—Allen drill. 


Rough and finish turn angle and 8.550 radius 
—Foster Fastermatic. 

Finish mill plain face, finish mill joint face— 
Kearney & Trecker vertical miller. 

Lap joint face—Gardner lapping machine. 

Finish mill channel and relief to depth— 
Kearney & Trecker vertical miller. 

Burr and stamp—Bench; Wash — Spray 
booth; Inspect—Bench. 


COUNTERWEIGHT ASSEMBLY—FRONT 


Line bore 2 bolt holes—Heald Bore-Matic. 
Finish mill channel to width—Kearney & 
Trecker vertical miller. 
Cut 2 keyways to each 
horizontal miller. 
Inspect holes—Bench. 


half—Cincinnati 


Hoecver, the Aristocrat of Bearings, are of the Super-Conrad Deep Groove 
Type employing the largest size and greatest number of bails. This type 


of bearing, plus the added advantage of Hoover's exclusive honed race- 


weoys has been proved, by actual test, to be the most universally depend- 
able for the varying conditions of load and speed under which modern 


machines operate. 


se 6. 48 
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BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 











Assemble details—Bench. 

Line bore 4 counterweight hok 
Bore-Matic. 

Finish turn 8.500 radius—Foster 
matic, 

Straddle mill ends, finish mill top fac 
cinnati duplex miller. 

Finish mill step—Kearney & Trecii 
tical miller. 

Finish line bore 4 counterweight 
Heald Bore-Matic. 

Varsol wash—Spray booth. 

Disassemble—Bench. 

Finish mill 4 keyways—Gorton Profiler, 

Drill, ream & sink 2 pin holes in each haj}f- 
Allen drill press. 

Break sharp edges, inspect keyways & Din 
holes, assemble details stamp and polis, 
both ends—Bench, 


Polish all over—Polishing jack; Varsol wags) 
—Spray booth; Inspect final—Bench, 
Referring to these routings, it may 

be noted that most of the initial mp. 
chining operations are performed jp 
Kearney & Trecker vertical milling ma. 
chines and Cincinnati horizontal milk, 
and Foster Fastermatic turret lathes, 
The Foster lathe is provided with mu 
tiple tooling for turning the OD and 
facing simultaneously, using cementei- 
carbide tools. Owing to the use of posi- 
tive clamping and work-holding de 
vices, there is quite a problem of holi- 
ing the work true and free from 
warpage. 

The routing for the assembly ind- 
cates the operations required to pro 
duce a mating assembly after the two 
halves have been finish-machined. It 
will be noted that the bolt holes and 
counterweight holes are precision-bore 
in Heald Bore-Matics, the four counter- 
weight bores being finished in two sepa- 
rate settings. The alignment of the 


work is so critical on these operations 
that it was necessary to develop special 
work-holding devices to prevent warp- 


age due to excessive pressure. In their 
final form these clamping devices are 
cam-locked by hand against a cali- 
brated spring pressure. 

Each half has two keyways which 
have to be held to precise limits as to 
dimensional tolerances and alignment. 
These are cut in a Cincinnati mill, then 
following assembly machining _ the 
halves are dis-assembled and the key- 
ways finish-milled in Gorton profiling 
machines. Although these machines 
are designed for automatic cycles 0 
profiling, at Tocco the tool is guided by 
hand with the operator moving a long 
lever with light pressure. It is esti 
mated that a change in pressure dur- 
ing this cycle could easily affect the 
size of the delicate profiling cut and 
ruin the work. 

Each of the four keyways contains é 
small pin hole which must be drilled, 
reamed, and countersunk in precise lo- 
cation with respect to the keyway. This 
specification is so critical as to requilt 
a separate handling for each hole. Cot 
sequently, the work is done in indi- 
vidual steps on sensitive Allen drills 
and requires four different fixtures aM 
four different machine handling. 

The pictorial section contains illus 
trations selected from various stage 
in the machine shop with particula! 
emphasis upon the newly installed 
counterweight line. 
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here's the NEW PROCESS TRANSMISSION, driven in 
fina! test by a powerful truck motor against a dyna- 
mometer, simulating all operative loads. This stout trans- 
mission, just off the production line, has been quolified by 
constant laboratory-control of metal specifications, micro- 
sie metric inspection of tolerances, or- instru- 
‘war N rl ment recordings of operation at each 
\ «3 ANA, stage of manufacture. Smooth, quiet effi- 
\ cient, easy-shifting . . . built to endure in 
service beyond the life expectancy of any 

truck chassis in which it is mounted. 









All the science, skill and 
manufacturing experience 
gained through more than 

60 years of gear making is ad- 
vanced in the design of New 
Process transmissions. Their 
war service in all climates, under all conditions, 
presents an unchallenged record of transmission 
performance. Throughout the war period, over 
500,000 transmissions have been furnished for 
various types of military vehicles. 


New Process 114-Ton Truck Transmission 








Four forward speeds and reverse, equipped for double power toke-off 

. anti-friction bearings, integral clusters. Ratio designed for quick 

speed pick-up for ambulances, chemical fire-trucks, combot vehicles, etc. 
Write for engineering specifications. 


MODERN Production Welding is done 

on C-F Positioners—without crane as- 
sistance, without sling crews, without extra 
floor space for “flopping” the weldment 
around so that all sides can be welded 
“down hand.” On a C-F Positioner, the 
welder himself tilts and turns the weld- 
ment to position with a push button con- 
trol—can tilt it up to 135° beyond hori- 
zontal, turn it to any angle or rotate it at 
any speed from 0 r.p.m. up. 


C-F Positioners come in capacities for all weld- 
ments—from small hand operated positioners to 
giant units that easily handle great weldments 
weighing’ up to 30,000 Ibs. (1 No. 140, C-F 
Positioner, Capacity 14,000 Ibs. and 2 No. 60, 
6000 Ibs. capacity illustrated). . 


Write for Catalog 


CULLEN-FRIESTEDT CO. 


1322 S. Kilbourn Avenue, Chicago 23, Ill. 
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Control System of Constellation 
(Continued from page 33) 


Compare a 
i modern sewing machine with the 


‘ old-time model shown here. The 
difference is an example of how 
careful attention to design brings 
about a high level of efficiency. 

Realizing this, design is one of 
the most carefully considered fac- 
tors.in the production of antennas 
at THE WARD PRODUCTS COR- 
PORATION. It is only through su- 

_perior design that the benefits of 
experience and the finest produc- 
tion facilities can be best brought 
to the user. 

For the finest antennas for all 
applications... for home and au- 
tomobile use...look to WARD. 
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THE WARD PRODUCTS CORPORAT 
1523 EAST 45TH STREET + CLEVELAND 3, 








1. The cockpit control must always 
be connected directly to the control sur- 
face. A hydraulic connection was found 


| to be extremely undesirable. 


2. The stick force should always be 


| given percentage of the total control 


surface hinge moment at a given sur- 
face angle. 

3. The booster system must not 
“motor.” With improper design. it is 
possible for any type of mechanical 
servo unit to act in reverse and drive 
the load. A test jig set-up was prac- 
tically wrecked in motoring tests. The 
basic theory has been worked out, and 


| it is now possible to compute closely the 


booster frequency and actually make 
the booster a flutter dampener. This 
required the time of a highly competent 
mathematician for more than a year. 

4. It must be possible to fly the air- 
plane with no power. 

5. The rate of application of conirol 
surface angle must be evaluated for 
each type of airplane and adequate rate 
of booster response provided. This rate 
is about 40 deg. per sec. on the Constel- 
lation. This rate must be provided 
under adverse and emergency condi- 
tions. 

6. Dual sources of power should be 
available automatically. 

7. Relief valves should be used to 


limit the maximum control surface 
loads to their design values. 

8. There must be no “dead spots,” 
particularly through the neutral con- 
trol point. 

9. The trim tab effectiveness must not 
be lost due to booster friction. 

10. Rapid shut-off means should be 
provided. 

11. Until the basic elements are well 
proved in service, dual units or other 
auxiliary means must be provided for 
elevator and rudder control. 

12. The unit must be capable of 
operating at very low temperature. 

Complying with these conditions, the 
Constellation control system has proved 
to be a reliable and highly satisfactory 
method of obtaining the advantages 
previously outlined in this paper. Any 
one engine, operating at idling speed oF 
above, can supply power to operate all 


_ boosters in any conceivable maneuver. 


Auxiliary elements are provided for 
the elevator and rudders. The elevator 
control, in addition, can be shifted Mm 
ratio, and with both hydraulic boosters 
off one pilot can make a landing a 
about 100 mph using manual! only. 
Many such special precautions have, of 
course, been taken to insure absolute 
safety in order to answer all criticisms 
(Turn to page 98, please) 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 











face 
ts,” 
con- 


not 
1 be 


well 
ther 
for 


of 


the 
oved 
tory 
ages 
Any 
d or 
2 all 
ver. 
for 
ator 
d in 
ters 
y at 
nly. 
2, of 
lute 
isms 








Septem ber 1, 1945 


















How to get 
your money’s worth 
in 
used machine tools 


NQUESTIONABLY, there are many real bargains on the Government 
Machine Tool Surplus Lists. And you can be sure of getting them if you 
remember that there are three variables involved: price, accuracy and life. 
A machine tool, at its original price, offers a specific degree of accuracy over 
a definite life expectancy. 
The question, then, on any used machine tool, comes down to this: ‘*Can I 


get the accuracy my product requires long enough to justify my investment?”’ 


CONSULT THE MANUFACTURER 
Where can you get the answer? The manufacturer of that machine is your best 
source. Knowing the history of that machine, he will determine how much it 
will cost, above your purchase price, to put it to work in your shop. He will 
tell you how long you can expect to get the accuracy you want. 

If that machine tool has outlived its usefulness to the extent that it will not 
give you the accuracy you want over a profitable period, you can depend on the 
manufacturer to advise against purchase. For, remember, even on a used ma- 
chine tool, his reputation is still at stake. Your dissatisfaction over a bad in- 


vestment would hurt him even more than you. 


CONSULT BULLARD 


Specifically, on used Bullard Machine Tools, write to us for information by 
machine number, outlining your intended use. 


The Bullard Company, Bridgeport 2, Connecticut. 


BULLARD 


BULLARD CREATES NEW METHODS TO MAKE MACHINES DO MORE 
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Weld pipe 
or tube joints 
BETTER oat 


WEDGE 


CHILL 
RINGS 








Lt 


Many have found that the 
use of WEDGE Chill Rings 
with the patented SPLIT 
Feature greatly facilitates 
the welding of pipe or 
tube joints. They produce 
STRONGER joints and 
LIGHTER WALLED pipe 
can be used. Write. 


Split Feature 
Patented A 








WEDGE PROTECTORS, 


9540 RICHMOND AVENUE 








Patent No. 2,156,169 





Uy 
TCT: 


Parts should be 
protected with 


WEDGE 


PROTECTOR 





You can prevent damage to 


valuable parts, threaded and 


not threaded, by using 
WEDGE Protectors. Many 


are protecting valuable parts 


while in handling, storage 
We make all 


types and-can make up spe- 
cial. Write. “ 


INC. 


CLEVELAND 5, OHIO 


or shipping. 


Use WEDGE Chill Rings-Thread Protectors 





on this unorthodox control alratige. 


| ment. 


To prove the design principles (&. 


| scribed and to develop all phases of the 


| hydraulic 


system, the hydraulic 


_ boosters, landing gear, flaps, pumps, 
_complete plumbing arrangement, auto. 


| 





matic pilot, brakes, and cockpit wer 
built up in the laboratory to ful! scale 
The exact space relationship between 
all components was reproduced. Foy 
Ford motors, controlled from the cock. 
pit to simulate the airplane engines, 
drove the hydraulic pumps. The air 


| loads on the flaps and gear were sim. 


lated. Large springs were used to de- 
velop the actual air load existing on the 
elevators, rudders, and ailerons. These 
loads were derived from wind tunnel 





Hydraulic accumulator, of which 
there are three five-in. units, two 
for the brake system and one for 
the auxiliary booster system. Each 
unit contains a synthetic rubber 
diaphragm to separate the fluid 
and air, the precharge air pressure 
being 600 psi. 


tests. Arrangements were made to re- 
produce the loads occurring at 80, 120, 
200, and 350 mph to cover the full speed 
range of the Constellation. 

This elaborate mockup was then used 
to study proper boost ratios, friction, 
effect of loss of engine power, interac- 


tion of all hydraulic components, and 
to do basic development work on the 
pumps, valves, and all other compo- 


(Turn to page 102, please) 





Manufacturers of 


Sheet Metal and Tubular Accessories 
for Leading Engine and 
Propeller Manufacturers 


B-H AIRCRAFT CO., Inc. 


27-01 Bridge Plaza, N. - 
Long Islond Cityt, N.Y. 


DRILLING - BORING 
MILLING - TAPPING 


Units 


AUTOMATIC and SEMI-AUTOMATIC 
PRODUCTION MACHINERY 


B W.K. MILLHOLLAND MACHINERY CO. 


3 


Indianapolis, 


Ind. 
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ae parti were found to be ruined 
ly corrosion upon wnmecing in tropical climes and after 
wean shipments ? New specifications were hast- 
iy drawn up for packaging and rust prevention. 
Houghton was approved under practically all such 
“specs,” and today offers a complete rust prevention 
service, including preparation of machines for stor- 
age and halting corrosion within the plant. 


ppnemne” 


When steel cartridge cases were considered im- 
possible, until the whole industry joined to lick the tough 
job of cold-flowing metal, with the aid of improved drawing 
lubricants? + Those same compounds are now 
being applied to the difficult draws of fenders, re- 
frigerators, headlights and many consumer products. 


eemeMBER f 


When liquid carburizing was thought to be 
limited to .040” depths? But light armor plate and pilot 
shields during the war utilized salt bath carburization, 
with cases up to.120”. @ Houghton’s ‘‘Perliton,” 
a pioneer ten years ago, offers case-hardening ad- 
vantages with which every metal plant should be 
familiar as plans are made to reconvert. 


When some said the black oxide finish would be 
only a war-time substitute for plating? @ But con- 
trolled oxidation of steels is here to stay, and will be 
widely used in post-war. Hoxghto-Black, uniform, 
controllable and economical—warrants careful inves- 
tigation for future product finishing. 





ASK THE HOUGHTON MAN! | 





Here, at your service, is a nation-wide organization, covering 
every principal marketing center, with trained men who can 
roll up their sleeves and work alongside your plant men to 
help solve the new production puzzlers. : 


Behind those men are specialists in rust prevention, drawing, 
heat treating and machining—plus research facilities unequalled 
by any supplier of similar processing materials. 


You who called on Houghton when the going was tough 
in early war days can continue to rely on this organization 
to help cushion the shock of reconversion. Feel free to call the 


nearest Houghton office, or write direct to 
E. F. HOUGHTON & CO., 303 W. Lehigh 
Ave., Philadelphia 33, Pa. Plants also in 
Chicago, Detroit, San Francisco and Toronto. 


aon Dwele” me or! 
pr the Poser 
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Molecular absorption 
(the storing of force con- 
veyed through the tough 
interwoven, resilient 
hide fibres) converts 
velocity 
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CATALOG SHEETS 


neasofamhidernes,.co. 
* 2 


1310 ELSTON AVE 


By momentarily storing the 
force of a blow and “slowing 
the punch,” the coiled and com- 
pressed rawhide in C/R Ham- 
mers and Mallets (1st) takes the 
shattering crash out of powerful 
blows ... prevents breaking, 
disfiguring or marring of prod- 
ucts, machines and fine finishes. 
(2nd) eliminates recoil—ends 
the fatiguing bounce common to 
most mallets. 

With a C/R Hammer you can 
use a lighter tool, still strike 
harder and more effectively; can 
accomplish more with less fa- 
tigue; because striking force is 
mono-directional with more 
carry through. 


WRITE FOR 


CHICAGO 


2 ILLINOIS 








nents. The work went on for more than 
three years. To study the effect of low 
temperatures on the booster system, the 
whole tail assembly was enclosed and 
its temperature lowered to —70 F. 
After freezing, the controls were oper- 
ated and forces measured. Contamina- 
tion tests involving the deliberate addi- 
tion of dirt and water to the hydraulic 
fluid have also been run at normal and 
low temperatures. Cable tension reg- 
ulators to compensate for the change in 
fuselage length with internal pressure 
and temperature were developed to 
maintain uniform control feel under all 
conditions. 

The laboratory tests did not answer 
all problems on the control boosters, 


| primarily because the desirable control 
| forces were not known until after the 


airplane flew. A secondary factor was 
the effect of friction on trim which was 
not simulated on the mockup. On the 
whole, the laboratory tests were about 
95 per cent effective in covering flight 


| conditions. One of the outstanding ad- 








vantages of the control mockup was 
that it provided the opportunity to 


abuse deliberately the various systems | 


under safe conditions and thereby 
showed up potential weaknesses which 
probably would not have been uncovered 
otherwise. Both the engineers and flight 
test pilots soon provided a member of 
their groups who acted as the official 
“wreckers” during tests. A secondary 
but important advantage of the mock- 
up was provided in that the pilot per- 
sonnel could contribute ‘their criticisms 
and comments during the design stages 
and also be shown all features of the 
design. This went far to get their en- 
thusiastic support on the over-all 
problem. 

The basic information developed on 
this type of control has been used to 
provide similar controls on _ several 
high production Lockheed airplanes 
with good success. It is felt that the 
principles have been well established 
and that the mechanical booster is the 
forthcoming type of control, not only 
for large aircraft but also for the 
small, fast, high-speed types. 

Because of the novelty of its concep- 
tion much of this article has been de- 
voted to the control surface booster sy- 
stem. The remainder of the controls of 
the Constellation show the same ingeni- 
ous and painstaking treatment and 
some description of them is in order. 

The front wheels of the tricycle land- 
ing gear of the Constellation are con- 
trolled hydraulically both to retract 
them in flight and to turn them on the 
ground for steering. Both of these me- 
chanisms have double acting pistons. 
The. directional control cylinder is 
mounted to the shock strut cylinder and 
the piston rod is connected through tor- 
que arms to the shock strut piston. 

The wing flaps are of the tyne which 
first move back to increase wing area 
and then slant down through an arc 
of approximately 45 deg. In order to 
accomplish this there is a mechanism 
driven by hydraulic motors with gear 


(Turn to page 105, please) 
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bright zinc plating is a CHE: 
ICALLY CLEAN basis metal si 


face. This means that sm 
grease, machine oils, shop d 
and other surface deposits mi 
be COMPLETELY removed. 


To meet this essential requit 
ment, specialized Odakite m 
terials have been develop: 
which, whether used in still tanl 
or by electrocleaning proceduri 
thoroughly remove all forei 
matter ... provide the clean si 
faces necessary for a unifor 
durable protective finish. The 
specialized Oakite materials he 
you keep rejects at a minimum , 
permit smooth-running producti 
... are fast-working, dependck 
and economical. 


SEND FOR FREE REPO! 


FREE Oakite Special Service f 
port contains data on expediti 
this essential surface preparati 
work. Send for YOUR co 
TODAY, 


OAKITE PRODUCTS, IN 
34 E Thames St., New York 6, N. 


Technical Service Representotives Located in 
Principal Cities of the United States and Con 


OAKITE 
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MATERIALS & METHODS FOR EVERY CLEANING RiOUMIMIN 
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ductions and then through an inter- 
nediate reducing gear to a chain and 
lable drive. In case of hydraulic fail- 
we an additional mechanical hand 
irive is provided operated by an emer- 
ency hand crank. 

‘The automatic pilot is also hydraulic- 
ly operated by push-pull servo units 
sttached to the airplane structure, the 
piston rod being attached to the flight 
ation torque tubes. One unit is used 
fr the ailerons, one for the elevator 
and one for the rudder. Each unit con- 
ins a hydraulically-operated by-pass 
ad two pressure relief valves, which 
gen when the unit is over-powered 
manually. 

The aileron, elevator and rudder tabs | 
ye manually operated through cranks | 
wd reduction gear unit. 

The cabin air fan is driven by a hy- 
draulic motor with fluid supplied by the 
eeondary pumps. A cable controlled 
shut-off valve is used to start and stop 
thee fan and an adjustable restrictor 
controls its speed. 

The propeller governors are electric- 
illy-controlled as are the cowl flaps, 
th upper and lower, and the oil cooler 
faps. Electrical controls are also em- 
sloyed for the fuel dilution system, the 
fw’ “ ut-off valves. the carburetor air 

reuit as well as most of the in- 
x instruments. Long years of experience have enabled The Chicago Screw 
e numerous solenoid valves, | Company to turn out millions of precision made screw machine 
‘ralves, etc. are employed in the 
hydraulic circuits they have products regardless of size, shape or form. 

n ene 90 Ve Oe a0 eiee Illustrated above are a few of the larger hardened and ground 
quired explanations far out of 

e of this article. Hydraulic ac- screw machine products which we manufacture to exacting spec- 


prog Done Toei cuca cae ifications. While we handle all types of screw machine and cold 


her to prevent severe drops in | upset parts from the simplest to the most complicated, it is on the 























e during the operation of hy- ; 
dndees dr te wettie ton te really tough jobs that we can demonstrate the full value of our 
yn of these devices over a num- | experience, engineering ability and most modern production fa- 


‘ycles with the main engines heii , 
 agualians ee cilities .. . Remember “Chicago Screw” 
when you need close tolerance, precision 


made screw machine products. 





vilian Planes Ordered 


als of Stimson Div., Consoli- 
Vultee Aircraft Corp., report 


ti THE GHICAGO SCREW Co. 


gency in Glendale, Calif. The 





. to be the largest ever ESTABLISHED 1872 
or a single type of plane by 
triliabee. ‘Finey cent sheet GRMN 1026 SO. HOMAN AVENUE CHICAGO 24, ILL. 
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The STANDARD SCL&EROSCOPE (Now 














tomotive, oil, hardware and farm 
highly Improved) for more than twenty one, o s oi 


years has made good and is still used for 


Products cooperatives, by well-rated corpo- 
doing the world’s hard work in testing. 


In general use for specifications pur- ration established 1903, staffed by 


poses. Simple, Sturdy, Comparatively personnel long experienced in 
fnexpensive. Illustrated bulletins free. | f aye a 
FOR QUALITATIVE AND QUANTITA- automotive merchandising. Basis, 
TIVE HARDNESS MEASUREMENT, 


under Static Pressure, the MONOTRON sales agency, or agency doing own billing and carrying 
is the only machine now available. Oper- accounts, or contract purchase. Can also prepare adver- 
ative up to over 2000 Diamond Brinell. nt . : . 
Avoids errors due to spring in test tising. Territory, eastern seaboard, or national with west 
pieces. Takes readings with the load on, ; ili 
avoi ding reversal lash ‘errors, No setting handled thru established affiliates. 
o zero. ‘Operates a ghest Speed. as 
solved many old laboratory and shop GENERAL PRODUCTS DIVISION 
problems. We also make the Durometer R e 
for testing the hardness of rubber. Attention—Julian A. Wesseler, Manager 
Comprehensive bulletins free. ° ° ° 
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Wage Incentives 
(Continued from page 15) 


Over a period of many years they haye 
been tested wisely and have worked 
well. They have also been tried yp. 
wisely and have failed. But belief jy 
their efficacy under intelligent hap. 
diing is undoubtedly spreadine. Ce, 
tain authorities hold that some of the 
methods and systems that have beg, 
successful on war work will not do ag 
well in peace-time production, but that 
possibility can only call for necessary 
vr desirable adjustments. 

Organized labor has rather gener. 
ally opposed wage incentives in the 
past. It has also favored curtailed pro. 
duction. But, in both respects, there is 
a spreading change of attitude. A na. 
tionally known labor lawyer has talked 
recently about the folly of demanding 
more pay for less productive work. Ip 
the book “Organized Labor and Pro. 
duction” the collaborating authors, 
Philip Murray and Morris L. Cooke, 
; whether or not their words jibe with 
... And sparkling as a well-scrubbed tot their actions, said, “In recent years 
—That’s the way your parts come trade union leaders have realized that 

i wages come out of the total production 
through with a Blakeslee Solvent Vapor of the plant and the way to get higher 
Degreaser. No matter how small or large wages is to produce more goods.” An- 
the part to be cleaned, you will find a other leader active in the labor union 
field has lately asserted that the stand- 
ard of living rests on productivity and, 
of the speed and thoroughness of a | to get maximum productivity, wage in- 
Blakeslee-built machine. Fifty years of cee ETeS GES EEEEEEY. 

All of this differs fundamentally 
from the presently and politically ad- 

most complicated washing and degreas- | vocated method of boosting the mini- 
Write for this ‘ mum and raising the upper classifica- 
FREE booklet. AS PONCE: Sit eb SOS poet il. tions to Prion Be fa a without 
regard to compensating output. In cold 
calculation, work is worth what it pro- 


LA duces. To get more for his work, one 
should produce more in quantity, value 


Y WA Bplov DEGRE ASERS : i or both. Intelligently applied incentives 





tremendous saving in production because 


“*know how” enables us to answer your 








. oe é i i offort in 
as cy have shown that they inspire e 
Pi wees tp thle that direction and, under the Ameri- 
ee OU can system, it is the desire for personal 
oe — 3. gai - t that turns the 
G.S. BLAKESLEE & CO., CICERO STATION, CHICAGO 50, ILL. a | sain ane potagninve Sa 
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Here Shown Disassembled 


STROM BALLS 
Serue the Armed “Forces 


Here, 


1850 South 54th Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Sirot]] BALLS \&) Serve Industry 





in the Bendix-Weiss Constant Velocity Universal 
Joint, Strom Balls do their part in making military vehi- 
cles, from Jeeps to 14-ton.Armored Cars, the efficient 
fighting equipment that they are. This is only one spot 
in our great waraproduction effort where the high degree 
of perfection of Stfom Balls serves industry, enabling it 
to provide the finest. Lpparing,« equipment towards its great 
contribution to total victory. “Strom Steel Ball Company, 





Primary Balancing of 
Radial Engines 


(Continued from page 40) 


tional term, a function of link-rod rp. 
tating weight and master-rod geometry, 
In addition to these methods of de 
termining counterbalance requirements 
of radial engines, there is a graphical 
method which has had considerable uge 
in design of reciprocating machinery 
and which has been used extensively by 
at least one radial engine manufac. 
turer. This method (Diagram page 
40), like the Coppens method, results 
in an answer somewhat higher than 
that given by the conventional method, 
The discrepancy among the results 
obtained by the foregoing methods ean 
be explained by careful analysis of the 
procedures used. As outlined above, the 
weight of the link rod may be divided 
into rotating and reciprocating portions 
by weighing. In the usual method, this 
rotating portion is multiplied by 1 
(where n is the number of cylinders 
| in the row) and the product treated 
pure rotating weight. This is clearly 
an incorrect procedure since the center 
of gravity of these combined n-1 por- 
tions of link rod weight will not be at 
the center of the crankpin because of 
the absence of a link rod at the master 
rod cylinder position. This center of 
gravity actually falls on the master rod 
axis at a point below the center line of 
the big end; that is, in a direction op- 
posite the piston, pin. It is, therefore, 
not pure rotating but partly recipro- 
cating (or negative sign). This divi- 
sion into true rotating and reciprocat- 
ing weights can be accomplished: 
mathematically but it is easier to as- 
sume a fictitious weight at the mast¢ 
rod position which will bring the center 
of gravity, in question, to the crank- 
pin center. “This imaginary weight 
must lie on the master rod axis and its 





weight of one link rod (as determined 
in the conventional manner) times the 
radius of the knuckle pin circle. This 
operation will complete the symmetry 
of the moments of the link-rod rotating 
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ARE YOU LOOKING FOR AN EXPERIENCED SALES “MAN- 
AGER? AT PRESENT EMPLOYED IN AN EXECUTIVE CA- 
PACITY IN A WAR INDUSTRY ... FORMERLY ZONE MAN- 
AGER OF LARGE AUTOMOTIVE MANUFACTURER, ALSO 
SALES MANAGER OF A NEW ENGLAND AUTOMOTIVE 
DISTRIBUTOR. ALL OF WHICH ADDS UP TO 20 YEARS 
EXPERIENCE IN SELLING IN THE AUTOMOTIVE AND AC- 
CESSORY BUSINESS. BUSINESS AND BANK REFERENCES 
FURNISHED. WRITE OR PHONE CORY SNOW, INC., 739 
BOYLSTON STREET, BOSTON 16, MASS. 


RESEARCH AND PRODUCT DEVELOPMENT ENGINEER: Man 
with experience in heat transfer or air conditioning for permanent 
position with large nationally known manufacturer to assume 
charge of experimental department. College degree helpful but not 
necessary. Give full details first letter, including experience, educa- 
tion, age, salary required. Confidential. Address Box 47, AUTO- 
MOTIVE & AVIATION INDUSTRIES, Chestnut and 56th Streets, 
Philadelphia 39, Pa. 











FOR SALE—DANDY 10-PIECE FARM SERVICE TOOL SBT- 
$19.85. REMIT NOW. UNIVERSAL TOOL CO., 1527 GRAND SF, 
KANSAS CITY, MO. 


—— 





STEEL SHELVING, 18 gauge, large ennaiitiies of various sizes, 
complete with angle irons and uprights. 14%” x 14” x %” thick. 
Shelves can be assembled on 3” centers; immediate delivery. 
Sample of shelf and prices on request. J. E, MURPHEY, 20% 
Walnut, St. nan Mo. Central] 5227. 
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a a Consultation and Service 
AUTOMOTIVE DESIGN, LAYOUT AND DETAIL 


Mechanical Design—Predact Design—Development of P: 
and Production Process Machinery—Plant - 
arm equip 





Wide experience in automotive, tractor, truck, 
ment and kindred lines. 


THE FRANCIS COMPANY 


349 S. Dearborn St., Chicago 4, Ill. 
Telephone—HARrison 7747 
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moment about. the crankpin center must; 
be equal to the product of the rotating: 
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Uthat hind off. moncmitte 10 We Claflonn Soltcerd oor F 


Here stands one of the most hallowed monuments in the 
world... and one of the most tragic. 


For this American soldier died that the world might be safe 
for his son. 


And his son was killed. 


We propose a different kind of monument to this second 
generation unknown. 


America now is more powerful than all the rest of the world. 


More powerful in thought... A single American magazine 
today, printed in 11 languages, outsells any other publica- 
tion in 53 countries of the world. People are eager for 
American ideas. 


More pewerful in armament ...We have twice the air-power, 
and from two to four times the naval strength of the rest of 
the wold totaled together. People respect American might. 
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More powerful in wealth... Over half the earth's: total 
capacity to produce is here in our plants, machinery and 
skills. People need the things that America can produce. 


This stupendous power can break down the barriers of ig- 
norance, intolerance and want. If can keep our nation 
strong. It can enforce decency and peace upon the world. 
Ours is the chance and the responsibility to set an example 
for all the peoples of the earth to see. 

This would be a monument. 
The engineers of the basic machine tool producers can help 
the men of government and of industry to build that mon- 
ument ... to plan now the reconversion of our power to 
all-out production for a better world. 


One of these engineers is a Bryant man. We urge you to 
call him in today. 

















SPRINGFIELD 
VERMONT, U.S. A. 

















When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 












































us your blueprints. 




















BESSEMO 


; 


This is one of the group 
of samples of precision 
parts (illustrated below) 
of ferrous and non-fer- | 


the screw machine work 
was completed within ten 
and twenty-five seconds 
and .002" tolerances were | 2° part of the rotating weights sing 
The eted- | it completes the symmetry of the link 


| 
more. On each of them, | pin of the master rod and reduced iy 
| 


maintained. 
ing work is held to .000!" 
(tenth). 


A class 3 precision nut with full crested Whitworth thread 
made of siliconbronze. The face of the nut is square with 
the pitch diameter within .001" indicator reading . . . 
BESSEMORE specializes in precision screw machine manufac- 
ture . .. making more of them better. Our engineers will be 
glad to make recommendations without obligation. . . . Send 


that have as the moment is concerned) to assume 
made by Besse- | the weight to be acting at the pistoy 


MICHIGAN 


| weights, and the center of gravity may 
| correctly be assumed at the crankpi 
| center. While this imaginary weigh; 
| might be assumed to lie on the inter. 
| section of the knuckle-pin circle anj 


the master rod axis, it is more ¢op. 
venient and exactly equivalent ( nsofa; 


size by the ratio of the radius of the 
knuckle pin circle to the master roj 
length. This weight must be added ip 


rod rotating weights. In order that it 
not be counted twice, it must be sub. 
tracted from the reciprocating weights, 
This subtraction may be thought of as 
a decrease in the reciprocating weight 
of the master rod because part of the 
master rod shank goes toward complet- 
ing the symmetry of the link rod ro. 
tating weights, or it may be simply 
regarded as the reciprocating portion 
of the m-1 link rod “rotating” weights 
and of negative sign. 


The conclusion is that a certain por- 
tion of the reciprocating weight, as 


PRODUCTS CO. _ found in the conventional manner 


13243 EAST WARREN AVE. 
DETROIT 13, 


should be transferred to the rotating 
weights. This transferred portion will 
now be added in its entirety, instead of 
7 by one-half, in the determination of 
, | master balance weight. This produces 
| an increase in the master balance 
weight equal to one-half the transfer- 
red portion. This increase is identical 
to the term, mentioned earlier, that 
| Professor Coppens adds to what has 
| been the conventional master balance 
weight. 


By an entirely different approach we 
| have arrived at the same results as 
| Professor Coppens. This approach is 
| mathematically less elegant but prob- 
| ably more acceptable to the average 
engineer who has hesitated to admit a 
result which apparently contradicts the 
generally accepted theory. Actually, no 
real contradiction exists. Professor 
Coppens has simply uncovered an error 
in the usual method of division between 
| reciprocating and rotating weights. It 
is unfortunate that he failed to make 
this clear in his papers. The impres- 


Women Semenes 
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When high production is in 
demand on your machining 
problems your requirements 
can be met with a Horizontal 
Roto-Matic. Continuous, non- 
indexing operation together 
with roughing and finishing 
spindles insure maximum 
output. Bulletins 110 and 120 
are available for suggested 
solutions to your problems. 
































6411 W. Burnham St. 
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Horizontal 
ROTO-MATICS 


No. I-A Continuous Rotary 
Drum Type Miller 


Davis and Thompson Co. 


Mfrs. of Machine Tools and Micrometers 


Milwaukee 14, Wisconsin 
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.. for over 40 years 

THE PIONEER | 

MANUFACTUREROF 
a 


MATIC: CHUCKING EQUIPMENT 
POTTER & JOHNSTON MACHINE C0. 





PAWTUCKET, RHODE ISLAND ~ 
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IRON @ 


COTTON DUCK * 


PLASTic a 


SYNTHETIC 
RUBBER ° 


GLASS * 


STAINLESS 
steer & 


ALUMINUM ® 


Holle 
G0 LET 


LL of those so-different materials in that swing are 


eed for Home use will soon be l 


available at your neighborhood store 
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bonded by one adhesive! 


It’s Pliobond . . . that revolutionary, new, quick-setting 
plastic adhesive . . . developed by American industry 
to solve wartime production problems. Pliobond 
solidly joins any materials . . . like or unlike . . . metals, 
plastics, fabrics, glass, rubber, wood, paper, plaster, 
leather, concrete, etc. 


With Pliobond most applications need no high pressure 
or heat. For exceptional high shear strength, moderate 
pressure and 200-300°F. heat are sufficient. 


Other important characteristics of this remarkable 
new adhesive: it’s strong ... permanent . . . withstands 
constant flexing . . . sets quickly . . . is immune to fungi 
... resists water, oils, and wax. 


And Pliobond is always ready to go to work. Becaus, 
it is a one-part bonding agent, there are no fussy mjx- 
tures... no exact weighing... no critical temperatures. 
It can be brushed, sprayed, spread or roller coated. 


Don’t these amazing features give you ideas toward 
solving production problems? Write us for full tech- 
nical information on any application you have in mind. 


UNITED STATES PLYWOOD CORPORATION 
Exclusive Distributors 
Industrial Adhesives Division: 55 West 44th Street, New York 
Branches in Principal Cities 
PLIOBOND* is a product of: 
THE GOODYEAR TIRE & RUBBER COMPANY 


*Trademark registered, The Goodyear Tire &2Rubber Company 
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sion is conveyed in his work that the 
principle of balancing to half the re. 
ciprocating and all the rotating jg 
wrong; whereas, as shown above, this 
is not the real significance of his ye. 
sults at all. 


As shown by Professor Coppens, the 
actual numerical differences involved 
in the comparison of balancing meth. 
ods are relatively small, being in the 
neighborhood of 0.3 per cent. However, 
this approaches the magnitude of the 
tolerance generally considered alloy. 
able in the balancing of radial engines, 


A system of weighing which would 
give the correct results directly is pos- 
sible. If the connecting rods could be 
weighed as a complete assembly, that 
is, with the link rods in place on the 
master rod, the errors ordinarily oe. 
curring would be eliminated. Such 
| treatment of the complete rod assembly 
| may be possible in a five-cylinder row 
| but scarcely seems practical for seven 
| or more cylinders. Another scheme 
| which could be used is to weigh the link 

rods in the conventional manner and 

to make special weights equal to the 
rotating portions in the form of sleeves 
which will fit over the knuckle pins in 
% ro ies = s the master rod big end. With these 
| sleeves representing the rotating por- 
Ls tions of the link rods in place, the 
master rod is weighed in the conven- 
QUALITY CASTINGS y tional manner. The reaction at the big 
end will represent the total rotating 
vA ADE To oye) THE JOB weight. The measured reciprocating 
weight of the master rod will be some 
what reduced by the presence of the 
sleeves and the correct division between 
reciprocating and rotating portions will 
be obtained. 


< 






















Efficient engineering and production methods with 
careful laboratory control — these factors combine to 
assure you that Gunite Foundries castings will meet 
your requirements. We specialize in certain automo- 
tive items shown here — Brake Shoes, Cylinder Liners, | 
¢ CYLINDER LINERS and Brake Drums. Drums are completely finished in 
our own machine shop. With a backing of 90 years of 
experience and steady growth, we are equipped to cast 
ALL ferrous metals — gray iron, Gunite, malleable, 
and steel — on a quality basis. Let us quote on your 
requirements, 





Increased Air Travel 


The domestic airlines of the United 
States are now flying an average of 
525,304 miles daily compared with 
364,445 in 1941, the year before the 
military forces requisitioned nearly 
one half their planes. 

The big transport planes of the ait- 
lines are now in the air an average of 
11.39 hours daily. This is a gain of 
79 per cent over the average of 6.35 ‘ 
hours in 1941, | 


anwuwrnrs = 82a 





BRAKE DRUMS 
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GUNITE CASTINGS...FOR TRUCKS, TRACTORS, TRAILERS, and BUSES 














MERRILL- 
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The Merrill Electronic Balancer balances front and [ee 
rear wheels, kinetically and dynamically, with- 














} Heavy. medium and light stamp- out ae them from the truck, aircraft or 
/ ; automobile. Faster, more accurate, easier to oper- 
. Gc ings in any quantity. A steady flow Gf ‘fT ate. Detects bent axle shafts, bad bearings and 
YA of production — when you want it. : other worn parts. Today we are in war work. [iim 
QUALITY WORCESTER STAMPED. METAL CO. QUALITY Write for test data, post-war deliveries, prices. — ae : 
STAMPINGS 9 Hunt Street, Worcester, Mass wath MERRIiL ENGINEERING LABORATORIES Denver 
. te .- ‘4 





















A NON-DRYING High Spotting Blue Paste 


Saves Time and Labor 


As it does not dry out, it remains in conditier 
on work indefinitely, henee saves th 
tensely bi 


AUTOMATIC 
LITTELL Centminc REELS 
LOAD coil stock faster. Improve quality. 
~~? holds and centers coil stock. Supplied 
in plain or ey by for handling 
coils 200 Ibs. and Coil Cradles, 
Roll Feeds, etc. equcet Sultetine. 


F. J. LITTELL MACHINE CO. 
4155 Ravenswood Ave., CHICAGO 13, Ill. 


DYKEM 
HI-SPOT BLUE NO. 107 
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PEED NUTS are truly the answer to an eng - 
€ neer’s prayers because they do more than 
just hold parts together! Their versatility 
makes it possible to “button-up” any assem- 
bly better and faster—eliminating costly de- 
sign compromises and secondary operations 
often necessary with ordinary fasteners. 


SPEED NUTS fasten with a firm spring tension grip 
that stops vibration loosening. Yet they are sufficiently 
resilient to prevent damage to porcelain, plastic or 
glass. Some SPEED NUTS are self-retaining, thus elimi- 
nating expensive welding, riveting or clinching. They 
compensate for a wider range of commercial toler- 
ances or misalignment. Having no threads, they cannot 
“freeze” to bolts or screws...a mighty important 
point in servicing or repairing your product. 


Chances are, you'll be able to find the RIGHT fast- 
eners among more than 3000 shapes and sizes in the 
SPEED NUT line. If not, we can come up with new ones 
specially designed for your particular needs. In either 
tase, SPEED NUTS will improve your post-war products 
and reduce your net assembly costs. Send in your 
fastening specifications for analysis ... TODAY! 





\ 





NOTHING LOCKS LIKE A SPEED NUT 


Only SPEED NUTS provide a COMPENSAT- 
ING thread lock and a SELF-ENERGIZING 
spring lock. As the screw is tightened the 
two arched prongs move inward to lock 
against the root of the screw thread. These 
free-acting prongs COMPENSATE for toler- 
ance variations. Compression of the arch in 
prongs and base creates a SELF-ENERGIZ- 
ING spring lock. These two forces combine 
to definitely prevent vibration loosening. 


idl 








TINNERMAN PRODUCTS, INC., 2059 Fulton Road, Cleveland 13, Ohio 


In Conada: Wallace Barnes Ca., Lid., Hamilton, Ontario 





in England: Simmonds Aerocessories, Lid., London 
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Parts completely CLEANED 


in less than 


I/3 


former time ! 






































HE satisfactory cleaning of ball bearings in 
} pation and inspection work was a prob- 
lem recently given to the OPTIMUS Laboratory for 
an answer. Grease, carbon and shop dirt were 
encrusted thickly. Previous cleaning time using a 
solvent type cleaner of another make, was ten 
minutes. 















































New solvent cleaner does the job 








OPTIMUS Solvent No. 2 was used diluted 1 to 7 parts in fuel oil, in a spray-type washer at 20- 


Ibs. pressure. Result—freedom from toxicity and irritating fumes, and parts more thoroughly 
cleaned than before—in 3 minutes flat! 

















This new OPTIMUS product furnishes a carefully blended mixture, which when mixed in kero- 
sene or other hydro-carbon diluent, removes soil from the work by solvent cleaning action. Its 
odor is clean, non-toxic and non-irritant. 

















Proper solvent blending provides more versatility in the selective attacking of the greases and 
dirts to be removed. OPTIMUS Solvent No. 2 is stable and long-lasting. 














OPTIMUS Solvent No. 2 can be used in a kerosene and water emulsion. A water rinse emulsifies 
OPTIMUS Solyent No. 2 and kerosene mixtures readily to yield physically clean surfaces, suitable 
for further processing. This solvent can be used, properly diluted with water, as a pre-soak 
prior to electro-cleaning to remove tripoli, rouge and similar buffing compounds. 
































WRITE FOR test sample of OPTIMUS Solvent 
No. 2 to try out in your cleaning operations. 


OPTIMUS DETERGENTS COMPANY 
138 CHURCH STREET, MATAWAN, N. J. 
ENGINEERS AND) MANUFACTURERS 
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Standardized 
Wiring System 
(Continued from page 25) 


employment of p.v.c. conduit is ad. 
vantageous since it permits the use of 
single-core cables and thus limits the 
disturbance of a circuit or sub-circuit 
occasioned by damage or breakdown, 
Cables may be drawn in or out as de- 
sired. The p.v.c. is tough, yet rela- 
tively light; it is a good insulator; 
proof against water, gasoline, acids, 
alkalis, hydraulic fluid and glycol; and, 
in the event of fire, will not support 
combustion. It is also very flexible 
and can therefore be drawn round and 
behind such obstructions as tanks and 
hydraulic pipes. Repairs to the con- 
duit can also be made quite expediti- 
ously in aircraft. 

In certain types of aircraft, the main 
conduit runs are enclosed in_longi- 
tudinal troughs and held in position by 
adjustable buckles. Subsidiary conduit 
which runs away from the main sys- 
tem is secured by a clamping device 
consisting of two parts: An aluminum 
base which is screwed or riveted to the 
airframe and a steel spring clip which 
is pushed on to the tubing in alignment 
with the base. One end of the clip is 
then: inserted in the appropriate slot 


in the base and the other end is er- 


gaged by pushing it with a screwdriver. 
Where two or more conduits are sup- 
ported at a common point, the requisite 
number of bases are carried in 4 
bracket. Any other arrangement can 
also be achieved with varying sizes of 
conduit without recourse to special at- 
tachments. This is a particular ad- 
vantage when modifications and addi- 
tions are being made. 

The distribution box (Fig. 1) con- 
sists of a shallow base, reinforced 
with an inner frame and a detachable 
flush-fitting cover. Conduit entries are 
provided on all four sides and, until re- 
quired, are closed by easily- removable 
plugs. 

The straight-through single-tier .ter- 
minal (Fig. 2), employed for up to 

(Turn to page 120, please) 
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PRODUCT CONSULTANTS | 


on centrifugal fans and water pumps, gas engines, 
and general automotive equipment. If you have en- | 
gineering problems on product design we will be 
happy to serve you. | 

| 


SCHOOLEY ENGINEERING COMPANY 


Mechanical Engineers 
1645 N. Whitcomb St. 

















“Measurably Better 


(S$) aN AS cS) 
. FOR ALi CARS ANDO TRUCKS > 


Indianapolis 8, Indiana SERVICE SPRING COMPANY = 


INDIANAPOLIS 6, INDIANA 
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FURNACES 


} ant 
| TOOLS—DIES—JIGS—FIXTURES 


PRODUCTION JOB WORK—STAMPINGS _ 


= 








Gas Fired, Oil Fired or Electric 
For any Product, Process or. Production 
Send your inquiries direct to 
The Electric Furnace Co. 
Salem, Ohio 
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We are equipped to render complete 
service from design to production. 


ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. 





Phone Main 3024 





Rockford, Illinois 
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4 REASONS WHY YOU SHOULD 


& 
, (coming eee CONSIDER ALUMINUM 
te , im 
A, | IE 


rcuit 
own, 
> de- 
rela- 
itor; 
cids, 
and, 
port 


ee 
Precision-Processed 

e CORROSION-RESISTANCE 
Tubing to Reduce Aluminum is resistant to attack by a wide 


j 
ri variety of corrosive media harmful to other 
metals. With outdoor furniture this means 


& 
“| Postwar Production Costs eae a gelato wor 




















diti- 
lain 
 E.4e.many other important advantages 
duit 
Sys- , 
i, | WHAT A LOT OF HEADACHES go out the window the moment 
um you specify Reynolds Aluminum Tubing! | 
= Extruded—and therefore seamless—it lives up eit bigs on THERMAL-CONDUCTIVITY 
wer ance test. In addition, since it Is precision-processe to close to er- pebeeaatiit penal, 
sis ances, it comes to you exact in every dimension—length, weight, An important factor in designing process- 
slot ine‘'Je and outside diameters. ing apparatus as above. Also refrigerators; 
: . jacketed kettles for canneries, home appli- 
= nd finally, each shipment is carefully labeled, wrapped, packed ances. In addition, it is inherently ductile, 
oxes .. . ready to go into production without further checking. therefore naturally easy to form. 
site ‘you’re a manufacturer of outdoor furniture, for example, you'll 
a ible to take full advantage of Reynolds facilities; you'll order 
" '-fabricated tubing sections . . . save time, manpower, floor space, 
ae s... cut down your metal inventories. 
ad- nd those same overall benefits will be available for manufacturers 
idi- e and small, in virtually every industry! 
“, /hatever you make (actually, there seems almost no limit), you’ll é 
al Reynolds Aluminum Tubing in the proper length, size, temper, NON-INJURIOUS TO FOODS 
ble alloy to help increase production, reduce costs! Manufacturers of equipment for processing 
are foods, beverages, drugs, cosmetics find alu- 
re- minum especially valuable. Non-contaminat- 
bl ing, it does not impair product flavor, purity 
' or color. It remains non-toxic. 
i nsider Aluminum .. . Consider the added efficiency and 
to tomy of the new high-strength Reynolds Aluminum alloys. Consider 
weight, corrosion-resistance . . . resistance to shock . . . thermal and 
= rical conductivity . . . non-sparking qualities . . . chemical stability, 
‘toxicity, color and taste protection. Consider also ease of fabrication 
assembly as well as present-day lower cost trends. And, finally, con- 
* Reynolds nation-wide production and service facilities. Reynolds 
als Company, Aluminum Division, ?513 South Third Street, Louisville PRICE TREND DOWN 
entucky. CONSIDER ALUMINUM ... Consult Reynolds Due to increased production, price of alumi- 
num is today lower than ever . . .a promise for 
the future, when it will again be available to 
improve production and processing methods. 


im\9:| REYNOLDS 
; : ALUMINUM 
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are astonished at his perfect behavior. 


annoyance to user and producer. 


No engineer need “stud-err”. 


e The “Stud” has been the problem child of the 
thread fastening family for years on end. Time and 
again demands have been made to cast him out bodily. 


It is fortunate that we undertook to reform and instruct 
him in an efficient application of his strength and we 


He resists fatigue; does not gall or fret; does not work 
loose or back out; seals if desired; eliminates selective 
fits; is stronger in tension and torsion; is produced 
almost entirely by standard tools; saves expense and 


DARDELET THREADLOCK CORPORATION 


2832 East Grand Boulevard, Detroit 11, Michigan 








37-A, holds the cable sleeves between 
two spring-loaded clamps which aye 
rigidly locked in position by the actioy 
of a central screw. Under its head js 
a lozenge-shaped plate which serve; 
both as a locking washer and as an 
identity disk, this plate carrying the 
number of the terminal concerned, 

Fusing is carried out only on the 
positive side, all negative links being 
solid. A tandem arrangement enables 
a pair of fuses to be supplied from a 
single positive feed. The base igs a 
“Jacelite” molding through the center 
of which a busbar is connected to a 
double set of fuse clips. On each side 
of the busbar, there is a complete fuse. 
way consisting of a single set of clips, 
each connected through an_ isolated 
switch to a wiring terminal. Each 
fuse unit, therefore, embodies a central 
positive connection for two fuses and 
wiring terminals, each of which may be 
individually disconnected from the sup- 
ply by means of separate isolation 
switches. Wiring terminals are ex- 
actly similar to those already de. 
scribed. The isolating switch is a 
spring-loaded push-and-turn type. To 
interrupt the supply to any particular 
fuseway, the appropriate button is 
turned through 90 deg in an anti-clock- 
wise direction and the finger is removed 
to allow the button to rise, the circuit 
being broken immediately as the button 
‘| starts to rise. To close the circuit, the 
button is depressed and then turned in 
a clockwise direction to lock the switch 
in the “on” position. 

The rating of each sub-circuit will 
vary according to its load. <A 12-way 
board may embody five 1-A, two 2-A, 
two 3-A and three 5-A fuses, with 
spares of those ratings carried under 
clips inside the cover of the board. The 
rating of any particular fuseway may 
be ascertained either from the fuse- 
holder concerned or from the diagram 
inside the cover of the board. To make 
such identification easy, the fuse 
holders carry two symbols: At one end 
is the number of the fuseway, such as 
“T)-2,” and at the other is the rating 
of the cartridge it should carry, such 
as “3-A.” Fuse holders are thus de- 
signed to be either right- or left- 




















PV; ; Powerful, fast-stepping Mobile Crone .. one-man opercted 
ANY for “on ond off” highway operations _— simple to operate 
(eliminates cut-vp terrain, mutilated concrete docks ond runways ) 








|UNIT CRANE & SHOVEL Cone. wuwaucee 4 wisconsin 
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SOLVENT DEGREASING 


TRE? and ALKALI CLEANING 


he 
All Types of Metal Cleaning Equipment 
and Cleaning Chemicals @ Processing Maghines 


DETREX CORPORATION 


‘a 
Detroit 27, Mighigon 















Secure VICTO 
Seals Are 
| GASKETS 
| OIL SEALS 
| GREASE RETAINERS 
| 
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